
TABLE D-l4~. 
SYSTEM OP' ACCOUNTS 

PLAI: Brookley EXpansion Area and Gulf Diaposal 

I 
Within. the 
immediate 
planning area 

~-
EQ Account 

? a. B~neficial 
C Iapacts 1 · . 
_\C (1) l'.an-macle reaourcest Significantly en• _ 

· hance industrial 
& port facilities 

. ,. (2,6,10) . 
(2) Natural'reao~cea* Opportunity exists 

. · for improving cir• 
· culation in.the 
:upper bay below the 
j disposal area and 
north of the Theodore 
Chacnel by dis con.- . ·. 
tinuing existing I · 

.methods of disposi~ 

I m~·-intenance material 
. alongside the main · 
:ship channel. 

b. Adverse Impacts : 
(1). Air Quality * I The major factor ij 

· the number & type 
. I of industry(2,S,10 

:2> Noise Level CbaDges* Significant effecf• 

Plan No. 2 (Modified) SSxSSO•ft. Main Channel . 

·.;;> 

J.O~TION OP IMPACTS 

Within t~e 
res~ of the 
study· area . 

:A 

•. 

I 
l 

I 

l 

~.~-

Within the 
rest of the 
nation 

I 1 

.-, 

! I 

I 
1 

_. ___ _J_ 
11. Impact will 

· ,, not "ccur be-
cause·necessary 
additional ac­
tions are lack• 
ing. 

· Section 122 * 
Items.required 
by Sec. 122& 
.. 1105·7-105. 

,. 

Index of footnotes: · 
·Timing 
1. Im;Jact is-expected; 
to occur prior to or 
during implementation 

_of tl:e plan. 
2. Impact ·is expecteci ' 
within 15 years fol- • 
lowing plan implemen• • 
tation. . • ; 
3. Impact is .expected · 
in a longer ttQe fr&QE 
(15 or more years fol-· 
lowing impleaentation) 
Uncertainty 
4. The uncertainty 
associated with the 
impact is 50'1.. or more. 
S. The uncertainty is ~ 

.between 10'7. and 501. 
6. The uncertainty is . 
less than lot. 
EXclusivelv 
7. Overlapping entry; : 
fully monetized in 
NED account. i 

8. Overlapping entry;' 
not fully monetizecl 
til NED account. 
Actuality 
9. Impact will. occur 
with i:nple::1entation • 
10. htpact will occur· 
only when specific 

· adclitional actioaa .. 
are cartlecl cnat clur~.­
tapl.-atat•.oa~ 

· 4ue to increased porf facilitiea(2,S,10) 
--~- ··- .. ,. ··- __ , ____ :.,., ,.. __ .,............ ' ... '~ ·~---- ... ·--
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3. Water QualitY* 

t'1 
I .... 

"l:-
0 

4. Natural Re­
sources* 

TABLE D-14C 

SYSTEM OF ACCOUNTS 

PLAN_: Brookley Expansion Area and Guif Disposal Plan 
No. 2 (Modified) 55x550-ft. Main Channel 

Within the 
immediate 
planning area 

Minor release of 
heavy 111etal at 
dredging and dis­
posal sites. As­
similative capaci­
ty of Mobile River 
!will be slightly 
reduced (1,6,9) 

Benthic communitie 
disrupted due to 
placement or dredg 
ed material in the 
gulf disposal site,, 
lower bay, and in 
nearby areas sur­
rounding proposed 
upper bay fill ar 
iChannel widening 

ould decrease ben 
thic productivity 
n approx. 700 . 

1acres of the bay 
(1,6, 9) 

LOCATION OF IMPACTS 

area 

Within the 
rest of the 
nation 

. -. ·--:--- L-----. 

-~ J 
e 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15 years following plan 
implementation. 
3. inpact is expected in a 

· longer time frame (15 or 
more years following ~­
plementation.) 
Uncertain tv 
4. Ihe uncertainty asso­
ciated with the impact 
is 501o or more. 
5. The uncertainty is 
bett.:een 10% and SO%. 
6. Tr.e uncertainty is less 
10%. 
Exclusively 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in :NED 
account. 
Actuality 
9. L-npact will occur with 
implementation. 
10. l::npact will occur only · 
when specific additional 
acticns are carried out 
during implementation. 
11. ~pact will not occur 
because neccessary 'ddi­
tional actions a~e lacking. 
Section 122 *Items required 

~ ~ec~~~~ ~-£R 1105-2-105 • 
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5. Esthetic 
Values* 

t::1 
I 
~ 
oil-
~ 

6. Salinity 
Changes 

TABLE D-14C 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Expansion Area and Gulf Disposal 
Plan No. 2 (Modified) 55x550-ft. Main Channel 

Within the. 
immediate 
planning area 

! 

jAdverse visual and 
odor effects as-
sociated with in-

jcreaaed industrial 
and commercial de-
velopmen t and _ 
dredging.(l,5;9) 

I 

!Denser saltwater 
ill be_inttoduced 
up into Mobile Ba· 
due to larger ship 
channel. (1,6,9) 

LOCATIO;;~ OF IMPACTS--

I Within· . the Within a Withi:1_ the 
rest of the 
nation 

c. EQ Destroyed l _ 
Naturalllesoui'c s 1, 710 Acres of 

bay bottom con• 
verted to fast• 
·land 

·r! 

. 
I 

-.. --·· , ... -· .. ~- .. -··- ----- .. ··-·-·- ... 

e 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or c!uring 
implementation of the plan. 
2. Impact is expected wi~:l.D 
15 years. following plan 
implementation. · 
3. Impact is expected in a 
longer time frame (15 or_ 
mo·re years following iia­
ple:T.entation.) 
Uncertainty 
4. the uncertainty asso­
ciated with the tmpact 
is 50% or more. 
5. The uncertainty is 
between 10% and S~lo. 
6. The uncertainty is less 
10%. 
Excbsively 
7. Overl~pping entry;fully 
monetized in NED account. 
8. Q•;erlapping entry; not 
fully mor.etized in NED 
account.. 
~ality 
9. I:.-.pac t w~ 11 occur ~ith 
impll~mentation. . 
10 •. T..mpac t wi 11 occur only 
wh~n specific additional 

. actions are carried. out 
during iople::1entation. 
u. !.mpact will not occur 
becat:.se neccessary addi­
tional actions arelack:l.ng. 

_Section-122-*ltems reql11red 
- by- Sec.l22 & Ea !105-2-lOS • 

. --- --- - __ ... ···-".· ·- - -
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3. SWB Account 
a. Beneficial 

Impacts 

c 
~ (1) Property 
1:- Values N 

(2) Public 
facilities 
and services,. 

b. Adverse 
Impacts 

' (1) Relocation 
of people 

. ·- . 

TABLE D-14C 

SYSTEM OF ACCOUNTS 

PLAN: Brookley Expansion Area and Gulf.Disposal 
Pl~n No. 2 (Modified) 55xSSO-ft •. Main Channel 

LOCATION OF IMPACTS 

Within the Wi;:hin the Within a Within the 
immediate rest of the larger area rest of the 
planning area study area affected by nation. 

(SMSA) . the plan (BEA) 

None 

Additional land 
.made available 
for port facill-
ty development 
(2,6,9) 

Possible re-
location of 
housing adja-
cent to propose i . 
fill area (1,5, ~) 

_____ L_. __ 

e l-.. 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 

: 2. ;~pact is expected within 
15.years following plan 
implementation. 
3. lm!'act is expected in a 
longer tioe frame (15 or 
more years following ~~ 
p len entation.) 
Uncertain tv 
4. The uncertainty asso-
ciated with the impact 
is 50% or more. 
5. The uncertainty is 
betHeen 10% and 50%. 

. 6. The uncertainty is less 
10%. 
Exclusively 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully m~netized in ~~D 
account. 
~ctuality 
9. Impact will occur with 
implemEaltation. 11 

10. Impact l-7ill_ occur only 
when specific additional 
actions are carried out 
during ~ple~entation. 
11. Impact will not occur 
becau~e neccessary addi-

~onal actions are lackiog. 
ection 122 *Items required 
y_!e~~2 & Ea 11C5~2-105 • 



.. -

: (2) Relocation of 

'=' I .... 
f;.i 

bus ::.ness* 

(3) Rel?C&~ion of 
fa nus* 

' (4) Coanunity 
· grc.wth 

(5) ec.nunity. 
Cohesion 

e 

·.-. -. -.•. -- .. ---.· ~~~: ..... .... v:, __ 

TABLE ~it.-C . 
. -... 

SYSTEM OF ACCOUNTS. 

• .. 

PLAN: Bmoltley Expansion Area and Gulf Disposal 
Plan No. 2 (Modified) 55x550-ft. M.aln Cbaamel 

\.Zi.thiri the 
immediate 
planning area 

No slgni~icant 
effects (3.5.10) 

No effects 

NQ significant 
effects (3,5,10) 

Implementation of 
this p 1811 would 
be in l!ne with 
stated community 
economic goals. 
Community cohesio' 
as it now exists 
would not be dis• 
rupted. 

LOCATION OF IMPACtS 

Vithin._the 
rest of the 
st~y area 
_LSM$Al 

No s1pif1cant 
effects (3.5.10) 

Within a 
larger area 
affected by 
the plan lBEA) 

Within the 
rest of the , 
nation · 

Index of footnotes: 
Timing 
1. L~pact is expected to 
occur prior to or during 

. implementation of the plan. 
2. Impact is expected within 
15 years following plan 
implementation. 
3. Inpact is expected in a 
lo~ger time frace (15 or 
more years following ~­
plementation.) 
Uncertainty 
4. The uncertainty assa­
ciated with the impact 
is 50% or more. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Excl,lsively 
7. Overlapping entry;fu11y 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in NE~ 
account. 
Actu;.!lity 
9. lr.;pact vill occur vith · 
implementation. 
10. Lmpact will occur o~ly 
when specific additional 
actions are carriec out 
during icplecentation. 
11. Icpact will not occur 
because neccessary addi• 
tional actions are lacking. 
Section 122 *Items required 

- -·- ... -~~------
.. ···---- I 1 by Sec.l_B & Elt 1105~2-105. 
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4. RD Account 
a. Beneficial 

Impacts 
t:.1 (1) Regional 
1 . 
~ Growth* 
~ 
~ 

Within the 
·.immediate 
planning area 

This plan would 
reate a minor 
mployment growth 

(3,6,10) .. 

;IABLE D-14C 

SYSTEM OF ACCOUNTS 

\ 
' I 

PLAN: Brockley Expa~sion Area. and ·Gulf Disposal·· 
· Plan No. 2 (Modified). 55x550-ft. Main Channel . 

.. · . . . . I. 

LOCATION OF IMPACTS 

area 

Enhance businesses 
1and employment(3, 

5,10) 

Enhance commercia 
businesses, farmin 
&industrJ (3,5,10) 

Within the 
rest of the 
nation :: 

(2) Tax Changes* r Local money for J. Comm. erce & employ-1 Commerce would 
onstruction & ment would affect affect tax re-
maintenance(l,5,9 tax revenues.(3,5,1 )venues (3,5,10) 

Commerce 
would affect 
ederal tax 
revenues(3.5, 
10) . 

(3) Employment* 

b. Adverse 

irior increase in 
business & indus­

try related to the 
ort would result 
n increased em­
loyment (3,5,10) 
NO unfavorable 
regional effects 

Increased employ­
ment (3,5,10) 

e J-

Index of footnotes: 
Timing 
l. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Lilpact is expected within 
15 yeats following plan 
implementation. · 
3. Impact is expected in a 
longer time frame (15 or 
more years following im­
pletentation.) 
Uncertain tv 
4~ The uncertainty asso­
ciated with the impact 
is 50% or more. 
5. The uncertainty is 
between lOio and SOlo. 
6. The uncertainty is less 
10%. 
Exclusi•Jelv 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in l'.TfD 
account. 
aillality 
9. Impact will occur ~ith 
implementation. 
10. Irr.pact will occur only 
when specific additional 
actions are carried out 
during itr.plementation. 
11. Impact will not occur 
beca.tse neccessary addi­
tional actions are lacking. 
~P.ction 122 *~tems required 

--.--- \ ·~------~~~---~---~-·----~·~b~~~~&mn~-~~~~ 
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Accounts 

0 
1. National Econo• 

.!.. mic Development 
~ . 
va a. Beneficial Im-

pacts 

(1) Annual trans• 
portation sav­
ings 

b. Adverse Impact 

(1) Project first 
cost 

(2) Annual charges 

c. B/C Ratio 
(total) 

........ -~-

e 

Within the 
ilumediate 
pluning area 

TABLE D-140 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION OF IMPACIS 

$20,690,000** 
$ 1,7)3,000** 

NED ACCOUNT 
**Non-Federal cost 

·laUc,cated to the 
• stat&.. Includes 

Within the 
rest of the 
nation 

'$30,433,Qfl0 
(2,6,9) . 

316,906.000 
'24,054,000 

L2 

.. the ac!diti9nal .. ·· _·I · 

5~ re,uired by Presi 

• .tdeat o "ater policl 

• --~----.. -· ·~7 .• •.• ~!"·-:--·-- -·--

_,.,._·:·.} ......... 

/ .. . :\' ·~ 

. ' 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within. 
15 years following plan 1 

implementation. I 
3. Impac~ is expected in a . j 
longer t~me frame (15 or 1 
more years following im• · ! 

plementation.} 
Uncertainty 
4. The uncertainty asso­
ciated with the impact 
is 50% or more. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
lu%. 
Exclusively 
7. Overlapping en~ry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully moneti~ed in h~D 
account. 
Actuality 
9. Impact will occur with 
implementation. . , 
10. Imp~ct will occur only 
when sp~::cific additional 
actions are carried out 
during implementation • 
11. Impact will not occur. 
because neccessacy addi­
tional actions are lacking. 
Section 122.*Items requi,.red 
by Sec.l22 & Ell 1105-2-105. 

···-----
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e 
~LE D-140 

SYSTEM OF ACCOUNTS 
PLAN: Gulf Disposal 

Within the 
immediate 
planning area 

2. EQ Account 

? .... 

a. Beneficial 
Impacts 

(1) Man-made 
resources* 

No significant 
compared to "no 
action" 

: (2) Natural Re~ 
sources* 

b. Adverse Illl• 
pa<-ts 

Circulation in the 
upper bay improved 
by discontinuing 
existing methods 
of disposing main­
tenance material 
alongside the main 
ship channel(l,6,9 

(1) Air QualitY* I .No st~nificant 1m 
pact ~O'.npared to 
"no action" 

(2) Noise level 
Changes* 

Minor increase due 
to construction 
activity (1,5,9) 

LOCATION OF IMPACTS 

Within the 
rest of the 
study area 
(SMSA) . 

Within a 
larger area 
Lffected by 
the Plan {BEA) 

.Within the 
rest of the j 

nation · 

I 

e 

Index of footnotes: 
Timing 
1. Impact is expected to 

. occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15 years follo;ving plan 
implementation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following im­
plementation.) 
Uncertainty 
4. The uncertainty asso­
ciated with the impact 
is 50% or more. 
5. T~e uncertainty is 
betl~een 10% and 50%. 
6. The uncertainty is less 
10%. 
~xclusively 
7. Overlapping entry;fully 
monetized in h1ED account. 
8. Overlapping entry; not 
fully monetized in NED 
~cco:.mt. 

Actu.11ity 
9. Impact will occur with 
i.:nplementa.tion. 
10. Iopact will uccur only 
't..7hen specific addi. tional 
actions are carried out 
during implecentation. 
11. Impact will not occur 
becGuse neccessary addi­
tional actions are lacking. 
Section 122 *Items required 

- -- ···-- ·--'---~7._~€!~_":12~.& ~JlOS-2-1~5 •.. 
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-.:......:__ 

\olithin the 
im:nediate 
planning area 

PLAN; 

(3) Water Quality*jMinor release of 
heavy metal at . 
dredging ali.d dis- : 
posal sites (1,6,9 

(4) Natural Be-
. sources*. 
~ 

!.. 
~ .....,. 

Benthic communitie 
disrupted due to 
placement of dred­
ged material in tb 

I gulf disposal siteti. 
hannel widening 
would decreaee 
benthic producti­
vity in approx.70 
acres of. the bay 
1,6,S) 

(S) Esthetic Valuet* Adverse visual 
effects associate 
with t>redging(l ,s ,tJ) 

(6) Salinity 
·· Quanges 

e 

Denser saltwater 
will be introduce 

into Mobile Bay • _ 
Clue to larger ahi· 
:hanDel (1,6,9) 

TABLE D-14D 

SYSTEM OF ACCOUNTS 

Gulf Disposal 

LOCATION OF DfPACTS 

. Within Within the 
rest of the 
na~ion 

. 
I 

Index of footnotes: 
Timing . 
1. lr!lpact is expected.to 
occur prior to or duricg 
implementation of the plan. 
2. Impact is ~ectedwU:h~ 
15 years follovingplan 
imp lei:len !:a tion. · 
3. bpact is expected ill a 
longer ti.I!!e frame (l~·o~:· 
more years following tm­
ple.~entation.) 
Uncertainty 
4. The uncertainty asso­
ciated with the icpact 
is 500~ or more. 
5. 'Ihe uncertainty is 
between 1~ and 50"4. 
6. The uncertainty is less 
10%~ 
Exclusively. 
7. Overlapping entry;fully 
monetized in NED account. 
8. Overlapping entry; DOt 
fully monetized in NED 
account. 
Actuality 
9. l:ripact will occur llith 
implementation. 
10. IJnpact will occur only 
when specific additional 
actions are carried out 
during implementation. 
11. IJnpact will not occur 
because neccessary addi;.. 
tionel actions are lacking. 
Section 122 *I:tems required 

. .,--__;........;...;"""' ·-- --'-'-·· , I . 1 . by Sec.lt2 & EILltOS-2-lOS~ 
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c. EQ Destroyed 

3. SWB Account 

1:1 a. Beneficial 
I Impacts ~ 
~ 
00 (1) Property 

Values 

(2) Public faci-
lities anct 
serVices* 

b. Adverse 
Impacts 

TABLE D-14D 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Disposal 

LOCATION OF IMPACTS 

Within the Within a 
immediate 
planning area 

I No resources will 
be irretri.,·•ably I ! 
lost. 1 

I i 

No significant' 1m-
pact 

Increase in ser-
vices due to lower 
transportation 
costs (1,6,10) 

I 

(1) Relocation o~ No impact 
People 

.... - -·--~----- ·-· . -- -
•, 

Within the 
rest of the 
nation 

.. , 

• e 

Index of footnot~s: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15,years following plan 
implementation. 
3. Impact is expected in a 
longer tL~e frame (15 or 
more years following im-
ph:~entation.) 
Uncertainty 
4 The uncertainty asdO­
ciated with the ir,pact 
i£ 5Cil. or more. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Exclusively 
7. Overlapping entry;fully 
monetized in NED account~ 
B. Overlapping entry; not 
fully monetized in NED 
account. 
Actvality 
9. bpact 'Hill occur with 
implementation. 
10. Impact will occur only 
v1hen specific additional 
actions are carried out 
during ~plementation. 
11. ~pact ~ill not occur 
because neccessary dcdi-

Section 122 *Items required 
·u· t.ional actions a.re lacking. 

_,._..___ b~ -~e-~12~-~- ER _.1105-2-105~ 
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(2) Relocation 
of business* 

t::1,'(3) Relocation 
of fai:ms* I ..... 

~ 
\0. (4) Community 

GroWth 

(Sj,Community . 
· ... Cohesion_ 

e 

TABLE D-~4D 

SYSTEM. OF ACCOUNTS 

PLAN: Gulf Disposal 

. LOCATiuN OF IMPACTS 

Within the I Within the I Within a 
immediate 
planning area 

No effects·· 

No effects 

Insignificant 
impact 

·Insignificant 
Impaet 

\ 

Within the 
rest of the . . ,, 

!: nation 

~!~~ 

. :___,J __ .;_. ' . .. __ ....., ___ .,. .. 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan • 
2. Impact is expected v~thio 
15 years following plan 
impiementation. 
3. Impact is expected in a 
longer time·frame (15 OJ;' 

more years following im­
plewentation.) 
Uncertainty 
4. The uncertainty asso­
ciated with the impact 
is 50% or more. 
5. The uncerta~nty is . 
betl~een 10% and 5~. 
6~ The uncertainty is less 
10%. . 
Exclusively 
7. Overl~::-; :.- · ~~::ry;fully 

.. monetized in ~,:..D a.:count. 
.. 8. Overlapping entry; not 

fully monetized in_NED 
account •. 
Actuality .· .. 
. 9 .. lrnpact will occur with 
i:Jnpleu:entation. 
10. :ur:p~ct will occur only · 
w:.en specific af;iditional . 
act:i.ons are carrie_d out~--·· 
during· icplecentation. ~--. 
lL Impact will not occur 
b~cause' neccessary addi~ .. 

. tion~l actions aJ:e lac~ing. . 
§ection ·122. *Items required_ · 

. ·. by Sec~.122 & ER 1105•2-lOS. 
-·~ -~-- ·- - :--· .. ' . --· 
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4. RD Account 
a. Beneficial 

Impacts 
(1) Regional 

t:1 
I 

Growth* 
.... 
\II 
0 

(2) Tax Changes* 

(3) E!aployment* 

b. Adverse 

. 

TABLE ti-14D 

SYSTEM OF ACCOUNTS 

PLAN: Gulf Diaposa1 

LOC.AaTION OF IMPAC!S 

Within the Wi~.'.1in· the Within a 
l.mmediate rest of the larger area 
planning area study area affected by 

(SMSA) · the olan (BEA) 

I 

This plan would Enhance businesses Enhance commercia 
create a minor em- and employment(3,5, businesses, farmtn 
ployment growth 10~ & industry (3,5,10 
(3,6,10) 
Local money for Commerce & employ- Ccanerce would 
construction & ment would affect -affect taz revenue 
maintenance (1,5,9 L lX revenues(3,5,1C ~ (3,5,10) 

Minor increase in Increased employ-
business & indus- ment (3,5,10) 
try related to the 
port would result 
in increased em-
p1o~ent. 
No unfavorable 
regional effects 

. 

~- -------- ·---'-

e l I 

Index of footnote~. : 
: 

Timing 
1. Impact is expected to 
occur prior to or during 
imple:nentation of the plan. 
2. ;: .. pact is expected within 
15 years following p~an 

' ; 

Within the 
implementation. 
3. Ir,.?act is expected in a 

rest of the longer time frame (15 or nation more years follmdilg im-

~ 

plementation.) 
Uncertainty 
4. 'Ihe uncertainty asso-

' ciated with the impact i· 

is 50% or more. 
5. The uncertainty is 
between 10% and SO%. 

Collllaerce voul 6. The uncertainty is less 
affect Federa 10%. 

.taz revenues. Exclusively 
(3,5,10) 7. Overlapping entry;fully 

monetized in NED account. 
8. Overlapping entry; not 
fully monetized in ~~ 
account. 
AC'tuality 
9. I.rr.pact will occur with 
imple:r.entation. 

'•' 
10. JE.pact will occur only 
when specifiC' additional 
acticns a:-e carried out 
duri~g i~pler.entation. 
11. Impact will not occur 
becaus~ neccessary addi-
tional actions are lacking. 
Section 122 *~tems required 
b_7 __ S_ec_!.l22. & __ ~ 1~05-2-105. 



Accounts 
1. National Eco­

nomic Develop­
ment 

t='r a. Beneficial 
_:;r Impar. ts ..• -;;: .... 

~7."-' "'(1) Annual trans 
'· .... . 

. portation sa· 
· ings 

b_~ Advet.·s e Im­
~-pacts 

:;;~;··· (1) Project firs 
_;;-/ · · · · cost 

r!~ :;~u:t~:arg 
··(total) 

r, .. /. :-.. =,;:-.:--.:·' ~·.~:; ' 
' . ::/", ,;.'/ 
i.,..Y ./ .. 

' ' 

1-

--.-,--

• 

Within the 
illlmediate 
planning area 

....;.~ 
D-14E 

SYSTEM OF ACCOUNTS 

PLAN: .Quumel Widening (LeaSt EDvitoiUD8ntally 
· Damaging Plan) 40-x450Wft. Main Cb8nnel 

LOCATION OF IMPACIS 

Within a 

$940, 000** . 

$ 67;000:'<* .. -----

NED· ACCOUNT 
n•Federal coats 

allocated to the 
state. Includes 
be additional· . 

Within the 
rest o~ the 
nation 

$4.884.000 
(2.6.9) 

17;1l58,00CJ . 

.li~&,OOO. 

3.5 

st. n~uil'l!d by Pres 
ident a water pOlicJ. 

' I 

I 

·, 

Index of footnotes: 
Timbg 
1. ~pact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected within 
15 ye::rs follo~ing plan 
implementation. 
3. L~pact is expected in • 
longer tihle frame (15 or 
more years following ~­
ple;r,entation.) 
Uncertain tv 
4. The uncertainty asso­
ciated with the icpact 
is 50% or more. 
5. The uncertainty is 
bettoJeen 10% and 50"7... 
6. The uncertainty is less 
10%. 
Exclusively 
7. Overlapping -sntry;fully 
monetized in NED account. 
8. Overlapping entry; not 
fully monetized in h"ED 
account • 
Actuality 
9. L~pact will occur with 
implementation. 
10. Irr,pact will occur only 
t•hen specific additior.al 
actions are carried out 
during··impler.;entation. 
11. ~?act will not occur 
because neccessary addi­
tional actions are lacking. 
Section 122 *Items required 
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.2 .. EQ Account 
a. Beneficial 

Impacts 
? (1) Man-made 
~ 

"" N 
resources* 

(~)-Natural 
resources* 

b. Adverse 
Impacts 

(1) Air Quality* 

(2) Noise level 
Changesfr 

TABLE D-14E · 
. . . 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening (Least enviroDmentally 
damaging. plan) 40-x450-ft. Main Channel 

' .. · . ~ 

·within the 
immediate· 
planning area 

No effect 

Circulation in th 
upper bay improve 
by discc;mtinuing 
existing methods 
of disposing main 
tenance P~terial 
alongside the ma 
ship cbannel(l,6,t) 

No·effect 

Minor increase 
due to construc­
tion a¢tivity 
(1.5.9) 

I ,. 
I o 

. . ·. . . 

LOCATION OF IMPACTS· 

Within the· 
rest of the· 
nation 

·I 

• e l 

Index of footnote.:~: 
· Timing 

1. Impact is expected to 
occur prior to or during 
irnplernentation.of the plan. 
2· •. Lrnpact is expected within 
15 ;years following plan 
implementation. 

. 3. Impact is expected in a 
longer time frame (15 or 
more years following im-
p lemen ta tion.) 
Uncertainty 
4. The uncertainty asso­
ciated with the impact 
is 50% or more;. 
5. The uncertainty is 
betl.;een 10% and 50%. 
6. The uncertainty is less 
10% •. 
Exclusively 
7. Overlapping entry;fully 

•: monetized in NED account. 
.,. 8. Overlapping entry; not 

fully monetized in NED 
account. : 1 
Actudity 

0 

{ 

9. Inpact will occur with J.,.r'1 

implementation. .01 /!· 
10. Impact will occur only . i. 
when specific additional · 
actions are carried out 
during impleoentation. 
11. Impact will not occur 
because neccessary addi-
tional actions are lacking. 
Section 122 *Items required 
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TABLE D-14E 

SYSTEM OF ACCOUNTS 

~LAN: Channel widening (Least environmental!' 
damaging plan) 40-x4SO•ft. Main Channel 

~· 

Within the 
inunediate 
plannirg area 

(3) Water Quality1 Minor release of 
'heavy metal at 
dredging and dis­
posal sites (1,~,9 

(4) Natural Re• jBenthic communitic 
sources* )disrupted due to 

'i' .... 
VI 

·W 

(S' Esthetic 
Values* 

(6) Salinity 
Changes· 

placement of ma­
terial at gulf 
disposal site. 
Channel widening 
·ould decrease ben­
thic productivity 
in approx. 350 acrj!s 
of. the bay. (1,6,9) 
Adverse visual 
effects·associated 
with dredging(l;S,p) 
More saltwater wil 
be introduced u~· 

into Mobile Bay 
. due to larger 
channel (1,.6,9) 

LOCATION OF IMPACTS 

within Within a 

. 1 

Within the 
rest of the . 
nation I! 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected w~thin 
15 years. following plan 
implementation. 
3. Impact is expected in a 
longer time frame (15 or 
more years following ~­
plerr.en ta tion.) 
Uncertainty 
4. The uncertainty asso­
ci~ted with the ia:pact 
is 50% or more. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Exclusively 
7. Overlapping entry; fully. 
monetized in NED account. 
8. Overlapping ·entry; not 
fully monet.ized 'in NED 
acccunt. 
ActL•.aL.tv 
~In:pact to1iU. occur w.itb 
implementation. 
10. Impact ·will occur only 
~.,hen soecific additio::al 
action~ are carried out 
during iir.plementation. 
11. Impact will not occur 
because neccessary addi­
tional actions are lacking. 

_ §ection 122 *Items required 
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c. EQ Destroyed 

~· 

I ... 
"' ~ 

TABLE D-14E 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening(Least enviromaentally · ·. 
damaging plan) 40-x4SO-ft. Main Channel 

LOCATION OF IMPACTS 

Within the 
iDIJ:lediate 
planning area 

Withiri. the 
rest of the 
study area 
(SMSA1_ 

No resources will 
be irretrievably 1 ! 

lost. 
I • 

I 
I 

Within a 
larger area 
affected by 
the _p_l4_n (BEA) 

Within the 
rest of -the 
nation 

.. -- l 

Index of footnotes: 
Timing· 
1. Impact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expectad within 

. 15 .years following plan 
implementation. 
3. Iopact is expected in a 
longer ti~e frame (15 or 
more years following im-
p lemen ta tion.) 
Uncertainty 
4. 'Ihe uncertainty ·asso­
ciated with the impact 
is 50% or a:ore. 
5. The uncertainty is 
between 10% and 50%. 
6. The uncertainty is less 
10%. 
Exclusi•Jely 
7. Overlapping entry;f:1lly 
monetized in llED account. 
8. Overlapping entry; not 
fully monetized in NED 
account. 
Actuality 
9. ~pact will occur with 
implau:entation. .., 
10. ~pact will uccur only 
when specific additional 
actions are carried out 
during ir.plenentation. 
11. Icpact will not occur 
because neccessary addi-

Section 12l *Items required 
1 tiona\ aeticns are lacking. 
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TABLF. D-14E. 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening (Least enViromrientally 
damaging plan) 40-x450-ft. Main Channel 

3. SWB Account 
a. Beneficial 

Impacts 

Within the 
immediate 
planning area. 

(1) Property I No impact 
Values 

(2) Public facT Increase in ser­
lities and vices due to lowe1 
services* transportation 

costa (1,6,10) 
b. Adverse 

Impacts 
(1) Relocation I No impact 

of People 

LOCATION O:P ntPACTS 

'Within the 
·rest of the 
study area 

. _.LSMSA) 

Within a 
larger area 
affected by · 
the l)lan (BFA) 

Within the 
rest of the 
nation 

.,. 

, .. 

Index of footnotes: 
Timing 

~ 1. Impact is expec·ted to 
• occur prior to or during 

implementation of the plan. 
2. Impact ia ex?ected withiD 
15 years following plan 
implementation. 
3• Impact is ·expected in a. 
longer time frame (15 or 
more yeus following im.• · 

.: plereentation.) 
Uncertain tv 
4. The uncertilinty asso• 
elated with the impact 
is 5<Yi.. or. more. · 
5. ·The uncertaintY is 
between 10'%. and 501... 
6. The uncertainty is less 
10'7... 
Exclusi7ely 
7. Overlapping entry;fully 
monetized in h~D account. 
8. Overlapping entry; not 
fully monetized in NED 

. account. 
Actualit_y 

. · 9-•. --lmpact:.wUl occur with 
_linp-tementat'iqn;._ ... 
. io. !ilpa'C:t will .'occur only 
when specific additional · 
actions are carried out· 
during implementation. 
11. Impact will not.occur 
becauseneccessary addi­
tional actions are lacking. 
~ectio~ 122 *Items re~uired . 
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Within the 
·immediate 
planning area 

.. (2)\Rel.ocation . f No iu:lpact . 
· {of business* 

~::~ (3);.·Relocation · I No impact 
I ( . . 
.-. \of f$rms* 
~ ( 4)/ Community I No impact . · · f Growth 

(~) Community I No impact 
./ Cohesion 
I 

t 

/ 
. ;I 
/ 

/ 
/ 

TABLE D-14E 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening (Least environmentally, 
damaging plan) 40-x450-ft. Main Channel' 

LOCATION OF IMPACTS 

Within .the ·. Within the 
rest of the 

. 
I 

nation. ·. !.: 

• e 

Index of footnotes: 
Timing 
1. Iopact is expected to 
occur prior to or during 
implementation of the plan. 
2. Impact is expected wilhin 
15 years following plan 
implementation. 
3. Ittpact is expected in a 
longer time fra."!le (15 or 
more years following ~­
plementation.) 
Uncertainty 
4. The uncertainty asso­
ciated with the impact 
is 50% or inore. 
5. The uncertainty is 
between 10% and 50'7o. 
6. The uncertainty is less 
10%. 
E;~clusivelv 

7. Overlapping entry;fully 
monetized in NED account • 
8. Qyerlapping entry; not 
fully monetized in ·~~ 
account. 
~lity 
9. Ir.tpac t will occur ·with 
imple.centation. 
10. Impact will occur only 
when specific additibnal 
actions are carried out 
during imple:::entation. 
11. Impact will not occur 
because neccessary addi­
tional actions ar2 lacking. 
Section 122 *~tems required 

-.---- _ 1 by_Sec_~12~-&~_1105-2-105 • . 

~.- I 

:· 

, . 

/~ 



Within the 
immediate 
planning area 

TABLE D-,14E 

SYSTEM OF ACCOUNTS 

PLAN: Channel Widening (Least environmentally 
damaging plan) 40-x450-ft. Main Channel 

LOCATICi~ OF IMPAcTS 

Within the Within a Withi:1 the 
rest of the 

·nation 
4. RD Account 

t::1 
I .... 
Vt .... 

a. Beneficial 
Impacts 

(1) Regi'>nal 
·Growth* 

Minor employment 'Minor enhancement 
growth.(~,6,l0) of businesseE and 

employment (3,5,10) 

.~ (2) Tax Changest ·Local money for 
construction & 
maintenance(l,5,9) 

(3,) Employment*IMinor increase in 
business & indus• 
try related to the 
port would result 
in increased em• 
ployment '(3,5,10) 

Commerce .. & employ­
ment would affect 
tax revenuea.·(3,5, 
10) . 

Minor increase 
(3,5,10) 
PO'' 

Minor enhanceme~t 
of commer~ial bust 
nesses, farming& 
industry (3,~,10) 

Commerce would 
affect tax revenue 
(3,5,10) 

COmmerce would 
affec~ Federa 
tax revenues 
(3,5,10) 

Index of footnotes: 
Timing 
1. Impact is expected to 
occur prior to or during 
implementation of the plan .• 
2. Impact iS e."'t~,>etted within 
15 years following plan 
implementation. 
3. Impact.is expected in a 
longer time frame (15 or 
more years following tm-
p ler.!en ta tion.) 
Uncertainty 
4. The uncertainty asso:- · 
ciated with the ~pact 
is 50% or more. 
5. The uncertainty is 
be.tween 10% and 50% • 
6. The uncertainty is. less . 
1~. I 

Exclusi'lely 
7. Overlapping entry;fully 
monetized in Nt:D account •. 
8. Overlapping entry; not 
fully monetized in t."ED · · 
account.; 
~alitY . 
9. I::tpact will occur with 
impl·:!mentation. . .· . . 

· 10. Impact will occur only 
.wh.!n. specific additional' 
actions are car.ried out 
during inplementation~ 
11. Impact will not oc~ur 
bece~use.neccessary addi­
tional actions are lacking. 
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PLAN SELECTION 

227. Selection of the best plan to solve the problems and meet the needs 

of the study area result from a comparison of alternative plans. This 

comparison was based on the effect assessment, the contributions to the 

four accounts~ NED, EQ, RD, and SWB -·and responsiveness to stated 

evaltiation criter~a. 

COMPARISON 

228~ The comparisons described in the preceding paragraphs yield the 

following conclusions regarding the five alternatives under consideration. 

229. No Action. This plan makes no positive contributions to any 

account. Therefore, in comparison to the structural alternatives, it 

foregoes any NED benefits resulting from navigation savings and any EQ 

benefits resulting from removing sediments from the upper bay area. Also, 

because it solves no problem& and meets no needs, the plan is not desired 

by local navigation intersts and fails to meet the tests of acceptabilHy. 

230. Brook ley ExpansiDn Area and Gulf Disposal Plan No. 1. Mo Ufied. 

This plan addresses the navigation problems, fits the long range port 

~evelopment goals of the Alabama State Docks Department, and eliminates 

all future disposal of dredged ID&intenance material in the bay. 

231. Brookley Expansion Area and Gulf Disposal Plan No. 2, Modified, (NED). 

This plan contributes mainly to the NED account, and it is superior to all 

others when ccmp.:.red on the basis of net benefits. The environmental prob­

lems described earlier are slightly greaLer than other structural plans, 

however, this plRn is considered to have general acceptability because 

it addresses the navigation problems and fits the long range port 

development goals of the Alabama State Docks Department. 

232. Gulf Disposal. Like the Brockley Expansion plans, this plan 

addresses the navieation problems in that it provides the same channel 

design. However, this plau does not provide for an area than can be 

utilized for future port expansion. The plan addresses the environmental 

problems of disposal of dredged material in the bay and is considered to 

have general ~cceptability. Appendix 5 
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233. Channel Widening (Least Environmentally Damaging Plan). While the 

other structural alternatives make positive contributions pr~marily to 

the NgD account, this plan makes a significant contrib~tion to the EQ 

.account.. The Channel Widening plan was retained for further consideration 

because it had acceptability even though it did not satisfy the planning 

objectives as well as the other structural alternative. 

BENEFIT/COST COMPARISON 

234. The B/C ratios of the considered structural plans are exhibited 

below for comparison. 

-----:--·-P-=1'-=a-.n ________________ -:----~B:J/~C==-=R.:::a:.::t:.:i:.;o;;.....-'-~N~e=-=t=---:B~c:.:;n~e:.::f~i ts 

HrookLey Expansion Area and Gulf 
Disposal Plan No. 1 (Modified) 

Brookley Expansion Area andGulf 
Disposal Plan No~ 2 (Modified) 

Gulf Disposal 

. Channel Widening 

1.5 

1.5 

1.2 
3.5 

$11.104,000 

11,165,000 

4,646,000 

3;489,000 

23.5. Comparison of the Jrookley Expansion .Area and Gulf Disposal Plans No. 1 

arid 2, and the Gulf Disposal Plan reveals they contributeess~ntially $lmilar 
. . 

benefits. The Gulf Disposal Plan differs in that it doee not co~ tribute any land 
. . . 

enhancement benefits. The benefits for ~he Channel Widening Plan ~ere 

gained entirely from the reduction.in traffic delays in the main bay 

channel. 

236., The transportation savings contributed to the deeper draft more 

eff.i.cient vessels are t-hought to be conservative based on information 

which became c~vailable too recently.to incorporate into the draft report. 

The possible ch~nges t~at could result in higher benefits to the project 

·are discussed at t~e end of Section F • of this report.. 

Appendix.5 
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.SELECTION 

237. Following the foregoing comparison, a selection was made between 

the structural plans; Considerations which led to the selection of one 

plan o~et the other are as follows: 

• Although the .C:hannel Widening plan makes a contribution to the 

EQ account by the removal of dredged material from the upper bay and 

places it in a less detrimental gulf disposal area, the plan foregoes 

all transportation savings from deeper draft vessels by limiting the 

depth to existing dimensions. Although this plan :i,s economically effi-

cient it does not meet the major p·ort need for deeper ch.itnnels . 

., Disposition of dredged maintenance material in the lower bay 

appears to have few or no permanent d£. trime.ntal effects on ::he bay; 

however, this disposal technique has received conr.iderable objections 

from environmental interests. 

•. Construction of a disposal area in the upper bay not only 

produces regional economic benefits for land enhancement but provides 

significant savings in disposal of new work dredged material. The 

additional cost for implementing the Gulf Disposal plan is not 

considered justified. 

• An assumption was made that the additional cost for modifying 

the dredged maintenance .material disposal for the existing project would 

be· offset by environmental ·gains and benefits.· of the existing commodity 

movements. Basedon available data, offshore disposal in the area 2 ot·the 

Gulf of Mexico was selected as the best disposal site for the existing and 

future channel maintenance material. This option is the most conser­

vative option to show sound feasibility for selecting a plan of 

·development; however, ongoing studies and 404b evaluations may 

indicate open water bay ciisposai areas more suitable in view of 

environmental and economic impacts. 

Appendix 5 
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r----------------------------------,--------------c------~~------

THE SELECTED PLAN 

23£. In view of overall evaluation, design criteria and planning 

objt~ctives, the plan defined herein as. the Brookle) Expansion Area · 

and Gulf Disposal Plan No. 1 modified is considered the best o1an for·imnle­

mentation. This plan in combination with other structural endeavors 

to improve water quality, that were identified in .the report as 

requiring additional model studies, will best s~lve existing problems 

and meet the needs of the study area. The selected plan, including 
~ . ~ 

the requi.red further studies, is describeu in the following section 

o:t this report. 

POTENTIAL MITIGATION MEASURES TO THE SELECTED PLAN 

239. During the public meetings and work level conferences held during 

Stage I And II planning for this project, several measures were suggested. 

by environmental agencies and groups which could be utilized to mitigate 

environmental damages resulting from any plan to deepen the Mobile Ship 

Channel .. These measures include: 

• Establish oyster beds in Bon Secour B~y~ 

• Improve water circulation in Mobile Bay by creating openings in 

ridg~s paralleling the main ship channel from·Dog River to Mobile River. 

• Restore tidai action.:l.n Chacaloochee Bay and Polecat Bay. and .l>arrows Bend. 

• Fill depressions which exist in Mobile Bay. 
. . . 

• Establish a recycle plan to remove material from existing 

Blakely and Pinto tsland disposal ar·eas. · 

• Harsh establishment. 

24U. Since the selected plan would temove a significant quantity of 

shallow water bottom from .production, this has been considered an 

important aspect of a mitigation attempted. Chacaloochee Bay was 

effectively removed from interaction with Mobile l3ay by construction 

of the Mobile Delta causeway. Tidal exchange is restricted to four 

lOxS-foot culverts passing-under the highway. In order to provide 

full tidal flushing,. almost the entire causeway across its mouth 

would require bridging. This is not considered feasible and may not 

be des lrable for environmental reasons since the bay pre,sently is · 

Appendix 5 
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.heavily used by both sport:fishermen and duckhunters. However, provisions 

for a partial restoration of tidal ex~hange would retLrd the rate of 

filling of the bay, provide ~ degree of control of undesirable aquatic 

plants, Eurasian milfoil, along the northern boundry of the causeway, 

and restore much o·f the nursery value of the lower bay. This measure . 

could be implemented without additional model studies if the differing 

goals of the freshwater sportsman and the estuarine advocate could be 

resolved. 

241. The establishment of oyster beds in Bon Secour Bay is not cor;sidered 

to be a desirable mitigation measure at this time, since the bay has a 

historical record of very poor spatfall. Thus, it is doubtful that ar.y 

reefs established would be self-maintaining. However, the circulation 

·changes which would be induced by channel enlargement could greatly 

enhance this potential. Additional study is required. 

242. Efforts to alter existing circulation patterns by opening channels 

in the upper bay o~ by filling the depression on the eastern side of the 

ship channel are viewed with reservation. Such actions have the potential 

of changing the long-term water quality of the bay i.n a poslti.ve manner. 

However, on the other hand, a certain amount of oxygen depletion is 

required if "jubilees" (fish move out of the water up on the shore) on 

the eastern shore are to continue. If the impact on larval forms is 

considered, "Jubilees" may not be a bonanza as is co111'11only thought. 

Further investigation is required prior to implementation. 

Appendix 5. 
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Appendix 5 

ATTACHMENT D-1 

Elutriate Analyses of Surface Layer 
and Core Sediment Samples 

Mobile Harbor, 
Alabama 





LOCATIONS OF SEDIMENT AND WATER SAMPLING STATIONS, 
. MOBILE liARBOR, ALABAM.~ . 

OFFIHOIE. lAIII . 
SAIPLIU lUTtON 0 

. ,, 
·t· .MB-23 MB-22 

MB,.21 
MB-20 

, MB-2 
.MB-l 

MB-19 

D-1·1 

BON SECOUR BAY 

0 

.& 
NORTH 

5 

Scale In Miles 
.. Sedfment ~ampltng Statton 

. 10 

Q Water (Etutrfate) Sampling· Station 

~Indicates Water Sample For Elutrtate 
Collected At SediMent Samplint Statt~ 



LOCATIONS OF SEDIMENT AND toJATER. SAMPLING STATIONS, 
MOBILE HARBOR, ALABAMA 

Match Line 

A. 
NORTH 

0 '@ I I 

Scalt! In Miles 
• Sedilltnt Sa~~p1 tng Statfo~ .• 

' ·. 
I 

. Q Water (E1utr11te) Sampling Stetfon 

etndtr.ates Water Sample For fl~trfate . 
Collected At Sediment Sampltng.Statton 

D-1•2 
\· 

\. 

'\\~·' \· . '\, I 
\, 

,; 

•' 



MOBILE 

-. 

LOCATIONS OF SEDIMENT AND WATER SAMPLING STATIONS, 
MOBILE HARBOR, ALABAMA . 

.. Sedf~t Samp)fng Statton Match line 
0 1/2 1 Q Water (Elutrfate) Samp1fng Statton .A . ~ .__,t• . -­--..... ... ,. --'· 

• Indicates Water Sample For Elutrfate 
Collected At Sediment Sampling Station NORTH ;Scale in miles 

D-1-3 
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LOCATIONS OF SEDIMENT AND WATER ~AMPLING STATIONS, 

Station 
Nucber 

~B-1 

MB-2* 
MB-3 
MB-4* 
MB-5 
MB-6 
MB-7 
MB-8** 
Y.B-9 
MB-10 
MB-11 
MB-12** 
MB-13 
MB-14 

. MB-15 
MB-16** 

KB-17 
MB-18* 

MB-19* 

MB-20** 

MB-21 
MB-22** 
MB-23 
t-iB-24 
MB-25 

.. MB-26 
MB-27 

MOBILE HARBOR, ALABAMA 

Location 

I,ighted beacon 114 
Lighted beacon #9 
0.25 mile north lighted buoy 12 

·Lighted buoy #4 at junction of GlWW 
Lighted buoy 116 
Lighted beacon IS 
Lighted beacon /110 
Lighted bes~cn #12 
Buoy C-ll. · , . 
Lighted beacon 115 
0.33 mile north ligbted beacun #16 
Lighted beacon #18 
Lighted beacon 120 
Lighted beacon 122 
Light~d beacon 124 
Lighted beacon #26 at junction of 

proposed Theodore Channel 
· Lighted beacon 128 . 

Liabted beacon #1 at junction of 
Bollinger'• Island Chanael 

Halfway betveenbuoy C-31 and lighted 
beacon 132 · 

Near lighted beacon 133 at junction 
of proposed Dog Rlver Channel 

.Lighted beacon. 135 
Buoy C-37 
Lighted beacon I39A 
At ~unctbn of Arlington Channel 
Halfway between MB-24 and MB-26 . , 

~p~roximately 1,000 feet north 
of lighted beacon · 

.At junction of Choctaw Point Channel. 
ADDS CO 

Notes: *Indicates dilution water collected at site of sediment 
sample for elutriate te~t. 

**Indicates dilution water collected at site of sediment 
sample and offshore for elutriate test. 



SURFACE LAYER 
SEDIMENT SAMPLES, 1974 

Mobile Harbor 
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ELUTRIATB ANALYSES OF SED~~T AND WATER SAMPLES 
POl CHEMICAL AND HEAVY .METALS ·CONSTITUENTS, 

. MOilLE HARBOR, ALABAMA 

SEDIMENT . . WAT=R 
SAMPLE II MB-2 ·SAMPLE tl MB-2 

~-------
DATE ~ . ..;;;J.;.;.ul;;;,.:=Y:-.;..74..;_ __ -. 

J -
PARAMETER 

DILUTION STANDIUU> 
WATER ELUTRIATE 

T .0 .;C. (ppm) 7.2 16.5 -
AMMONIA NITRlGEN (ppm) . 0.04 1.05 .. 
T.K.N. (ppm) 2.80 3.23 - .--
PHOSPHORUS (ppm) 0.085 0.340 

CONDUCTIVITY (umhoa) 35800 26400 

SALINITY (ppt) 23.0 18.7 

pH 7.50 7.132 --
ME RCURY (ppb) <o.J . <0.3 ---·---
ARSENIC (ppb) <10.0 10.0 --
COPPER. (ppb) (\,9 1.0. --ro·--

INC (ppb) 25.1 22·.4 I 
z 

CAD MIUM (ppb) 0.2 0.2 . r---;,..,.;.,__ ·- ·-
L F.AD (ppb) 2.9 2.3 -----r----· 
N ICICEL (ppb) 2.8 3.1 

ROMIUM (ppb) <o.s <0.5 -
IBON (ppb) 22.0 22.0 -·-

. D·l-6 
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ELtrrRIA'fE ANALYSES OF SEDUlENT AND WATF.R SAMPLES 
FOR ·cHEMICAL AND HEAVY t-IETALS ·CONSTl.TUENTS, 

t-tOBILE HARBOR, ALABAMA 

SEDIMENT WATER 
·SAMPLE iJ MB-4 SAJU»LE I MB-4 DAT! 28 July 74 . 
-
PARAMETER DILtrriON STANDARD 

WATER ELUTRIATE -- 1---· 

r .o .c. (ppm) 18.0 20.9 

AMMONIA NITROGEN (ppm) 0.35 1.47 

T.K.N. (ppm) 0.67 2.52 
-· 

PHOSPHORuS (ppm) 0.503 . o. 702 --
CONDUCTIVITY (umbos) 25800 31000 

SALINITY (ppt) 18.5 21.0 

pH 7.82 . 7.80. 
~ 

LO.~ ~o.z. 
MERCURY (ppb) 

ARSENIC (ppb) 24.0 10.0 

COPPER (ppb) 1.8 3.6 .. 

ZINC (ppb) 23 .. 7 9.0 

CADMIUM (ppb) 0.8 0.8 

LEAD (ppb) 2.6 2.3 

NICKEL (ppb) .0.6 2.8 
-

CHROMIUM (ppb) <0.5 .<0.5 

IRON (ppb) <10.0 31.0 

D·l-7 
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ELUTRIATE A 1\LYSES OF SEDr i:~T AND WATER SAMPLES 
FOR CHEl-liCAI. AND HEAVY :·iE'fALS ·CONSTl:'.rUENTS • 

MOBILE HARBOR, ALABAMA 

SEDIMENT WATER 
·SAMPLE II MB-8 SAMPLE I} MB-8 ---
PARAMETER 

··'l,O. C. (ppm) 

A~ONlA NITROGEN 

T.K.N. (ppm) 

PHOSPHORUS (ppm 

CONDUCTIVITY (umh 

SALINITY (ppt) 

) 

pH 

MERCURY (1pb) 

ARSENIC (ppb) · 

COPPER (ppb) 

ZINC (ppb) 

CADMIUM (ppb) 

LEAD ~ppb) 

NICKEL (ppb) 

CHROMI':JM (ppb) 

IRON (;>pb) 

(ppm) 

os) 

DILUTION 
l~ATER 

14.4. 

0~64 

2.68 

0.055 

26900 

19.1 

8.0'2 
o.-. 
~ 

21.0 

45.5 

18.2 
I 

1.3 

12.8 

2.8 

<0.5 

20.0 

DATE 30 July 7 4 

fs'tANDARD 
F.LUTRLI\TE 

21.2 

1.53 
·~--· 

3.04 

0.100 

27600 
-

19.4 

7~91 

.e:.o.:z. 

26.0 

1.5 

6.3 

0.6 -
2.0 

19.6 ·.· 

0.7 

<10.0 

-
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ELUTRIATE ANALYSES OF SEDIMENT AND WATER SAMPLES 
FOR CHEMICAl. AND HEAVY t-lETALS CONSTITUENTS, 

MOBILE HARBOR, ALABA.~ 

SEDIMEN~ WATER 
SAMPLE Ji MB-8 SAMPLE II Mobile Off sbot:e DATE N.R. 

-

PARAMETER 

m) 

ITROGJl:N 

t.o.c. (pp 

.AMMONIA N 

T.K.N. (pp 

PHOSPHORU 

m) 

S (ppm) 

.. 

(ppm) 

CONDUCTIV I'lY (umbos) 

SALINITY (ppt) 

pH ' 
pb) MERCURY (p 

I.RSENIC ~p 

COPPER (pp 

ZINC (ppb 

CADMIUM (p 

. LEAD (ppb 

NIL'KEL (p 

CHR:'IMIUM 

·IRON (ppb 

pb) 

b) 

) 

pb) 

) 

pb) 

(ppb) 

) 

DILUTION 
WATER 

21.9 

0.07 

0.17 
r--

0.072 

351i00 

. 25.3 

8.03 
0· 3L. 

-
31.0 --
3.6 ---·-

18.4 
I 

1.0 
~--· 

3.9 

4.3 
-

<0.5 
~--

<1.0.0 
~--

D-1··9 

-
STANDABJ) 
ELUTRIATE ··- ,_, ___ .. 

14.5 ·. 

0.66 

3.25 

0.425 
--36300 

26.0 
- --

7.33 
.t:.l>. 2. 

--
4.1 

-
25.1 

0.8 
·-

4.8 ----
2.4 

<0.5 

<10.0 
-

I 

-

I 



.. 

ELU1RIATE ANALYSES OF SEDI~mNT AND WATER SAMPLES 
FOR CHEMICAL AND HEAvY METALS ·cONSTITUENTS, 

MOBILE HARBOR, AtABAMA 

SEDIMENT WATER 
SAMPLE f1 MB-12 SAMPLE II MB-12 

PARAME'l:ER .. 

T.O.C. (ppm) 

AMMONIA NITROGEN (ppm) 

T.K.N. (ppm) 

PHOSPHORUS 

CONDUCTIVITY (umbos) 

SALINITY (ppt) 

pH 

ME RCURY (ppb) 

ARSENIC (ppb) 

PPER (ppb) 00 

z INC (ppb) 

DILUTION 
lo1ATER 

45.7 

0.07 

0.11 

0.162 

17900 

13.0 

7.88 
-'0· 2. 

24.0 

1..0 

23.4 

DATE 30 July 74 

STANDARD 
ELUTRIATE 

8.4 

lh38 

0.67 

0.318 

26100 -
17.5 

8.02 
o.~ 

21.0 

0.8 

6.0 

( CAD MIUM (ppb) 0.2 0.2 

~. . .. 

EAD. (ppb) 

lCKEL (ppb) 

L 

N 

a 
I 

IROMIUM (ppb) 

RON (ppb) 

... 

1~2 

1.1 

o.s 
<10.0 

--
<0.5 

1.4 

<0.5 

24.0 

n~t-10 

. .. 
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ELUTRIATE ANALYSES OF f .EDIMENT AND WATER SAMPL£S 
FOR CP.EMICA!. AND HEAVY METALS ·f.ONSTITUENTS 1 

MOBILE HALBOR1 ALABAMA 

SEDIMENT WATER 
SAMPLE 0 MB-12 SAMPLE 0 Mobile Offshore DATE N.R. -
PARAMETER DILUTION S'l'ANDAIQ I 

.WATER ELUTRIATEI 

T.O.C. (ppm) 21.9 17.4 

AMMONIA NITROGEN (ppm) 0.07 0.21 

T.K.N. {ppm) 0.17 2.41 

PJ~vSPHORUS (ppm) 0.072 0.370 

CONDUCTIVITY (umhos) 35500 38600 
·-

S:.LINITY (ppt) 25.3 25.2 
1--

pH 8.03 7.80 

MI:iCURY (ppb) . 
o . .z. o.~ 

ARSENIC (ppb) 31.0 14.0 
---

COPPER (ppb) 3.6 0.8 

ZINC (ppb) 18.4 14.0 

CADMIUM {ppb) 1.0 0.2 

LEAD {ppb~ .,;.g 1.4 
-· 

NICKEL (ppb) 4.3 1.4 

CHROMitn.f (ppb) <0.5 .<0.5 

IRON (ppb) <10.0 <10.0 

D·l·ll 

--



ELUTRIATE ANALYSES OF SED~MENT AND WATER SAMPLES 
. FOR CHEMICAL AND HEAVY METALS 'CONSTITUENTS, 

MOBILE HARBOR, ALhBAMA 

SEDIMENT WATER 
SAMPLE 0 MB-16 SAMPLE (I MB-16 

PARAMETER 

r.o.c. (ppm) 

AMMONIA NITROGEN (ppm) 

T. K.N. (ppm) 

PHOSPHORUS (ppm) 

NDUCTIVITY (umbos) co 

s ALINITY (ppt) 

H 

RCURY 

p 

ME 

ARS 

co 

t 

CAD 

L 

(ppb) 

DJIC (ppb) 

PPER (ppb) 

INC (ppb) 

MIUM (ppb) 

EAD (ppb) 

N ICKEI. (ppb) 

Ql 

I 

ROMlUH (ppu) 

RON (p~) 
'· 

DILUTIOU 
WATER 

51.7 . 

1.05 

1 .. 21 

0.560 

21900 

14.7 

7.79 

J. (), '). 

3.1 

.. 20.9 . 
. o. 7 

4.5 . 

3.9 . 

<0.5 

<1C.O 

DATE 30 July 74 

STANDARD 
ELUTRIATE 

14.6 

' 4.66 
~ - .. 

9.80 
--

0.277 

25200 

17.5 

. 7.99 

4-0~~ 

<10.0 

1.0 
-..·; 

.. 
13.6 

<0.2 

1.2 

6.6: 

<0.5 
-

37.0 

· D-1-12 
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ELUTRti.TB· ANALlf'ES OF SEDIMENT AND WATER SAMPLES 
FOl CHEMICAL AND REAVY METALS 'CONSTITUENTS, 

MORILE nARBOR, ALABAMA 

SEDIMENT WATER 
SAMPLE II t!l-~§ 

p A1WIE1'ER 

,0 • C • (ppm) T 

AMMO NL\ NITROGEN 

T • K.N. (ppm) 

PHOSPHORUS (ppm) 

SAMPLE II 

(ppm) 

CONDUCTIVITY (umbos) 

SALINITY (ppt) 

pH 

RC\JR.Y (ppb) 

ARSENIC (ppb) 

COPPER (ppb) 

ZINC (ppb) 

CADMIUM (ppb) 

LEAD (ppb) 

. IClCEL (ppb) 

QIROMIUM (ppb) 

IRON (ppb) 

HglzUI 2ffllw.:l DATIW .. 1t. 

OIL'"ION STANDARD 
WATER ELUTN.IATE 

21.9 40.8 

0.07 3.32 
-

0.17 8.06 

0.072 0.643 

355JO 34500 

25.3 25.0 

8.01 7.79 

o.2 ,~.2 

31.0 21.0 

3.6 3.6 

18.4 13.8 . 
~ 

1.0 o. 7 
1---

3.9 6.3 

4.3 s.o 
-- ...... 

<0.5 . <0.5 

<10.0 28.0 
-

D-1-13 
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ELUTRIATE ANALYSES OF SED!lfENT AND WATER SAMPLES .. 
FOR CHBMICAL AND HEAVY METALS ·CONSTITUENTS 1 

MOBI.LE HARBOR, ALABANA . 

SEDIMENT WATER 
SAMPLE fl MB-18 SAMPLE 11 MB-18 DATE 29 July 74 

PARAMETER . 

T .o .c .. (ppm) 

AlofMONlA NITROGEN (ppm) 

T.K.N. (ppm) 

PHOSPHORUS (ppm) 

CONDUCTIVITY (umbos) 

s ALINITY (ppt) 

H .P 

HE RCURY (P:,b) 

ENIC (ppb) 

· PPER (ppb) 

z INC (ppb) 

MIUM (ppb) 

EAD (ppb) 

CAD 

L 

N ICKEL (ppb) 

ROMIUM (ppb) .QI 

I RON (ppb) 

.. 

------
DILUTION I STANDARD 
WATER ELUTRIATE 

5.9 51.7 

1.04 2.42 

-· 2.03 5.66 

0.117 0.115 

--16100 .. 19700 

10.5 12.1 

7.73 8.48 -

~----
.Q.,.9. . 

(),;I. 4-0 . .2. 
--~- i--

<10.0 '-10.0 

1.0 0.9 

28.9 15.4 . 
0.3 0.3 

-

3.1 1.6 

2.8 1.6 

0.8 <0.5 

26.0 . <10.0 
. 

D·1·14 

-·--



ELUTRIAT£ ANALYSES OF SEDIMENT AND WATER SAMPLES 
FOR CHEMICAL AND HEAVY METALS .CON51'ITUENTS, 

HOBil.E HAR.BOR, ALABAMA 

SEDIMENT WATEB. 
SAMPLE I MB-19 SAMPLE I MB-19 DATE 30 July 74 

PARAMETEB. DILUTION I STANDARD 
WATER, ELUTRIATE 

T.O.C. (ppm) 5.9 15.7 

~NIA NIT~OGEN (ppm) 0.14 0.88 

T.K.N. (ppm) 2.44 2.18 

PHOSPHORUS . (ppm) 0.027 0.312 

CONDUCTIVJ'IY (umhos) 
l 8300 14000 

SALINITY (ppt) 1 5.2 9.0 
,-
I 

pH 8.00 8.01 

~().2 ' . ~0.2. 
MERCURY (ppb) 

ARSENIC (pph) 17.0 14.0 

COPPER (ppb: 1.3 1.3 

ZINC (ppb) 29.9 8.2 

CADMIUM (ppb) <0.2 O.l~ 

LEAD (ppb) 2.0 0.9 

NICKEL (ppb) 1,.8 1.8 
·. 

CHP.OMIUM (ppb) <0.5 <0.5 

IRON (ppb) 33.0 I 63.0 

D-1-15 



ELU'l'RIA'rE ANAL1SES oF SEonu:;\ r AND WATER ~AMPLES .·· 
. FOR. CHEMICAL A&~D HEtWY HETALS .CONSti'.~t/ENTS, 

. MOBILE HARBOR• ALAB.\MA 

WATER 
:'' . " .' . . . . ~: . . : . . . . ', . 

SEDIMENT 
SAMPLE II MB-20 SAMPLE # MB-20 

PARAMEtER DILUTION 
WAT.ER 

T.o.c. (ppD) 6.5 

AMMONIA NITROGEN (ppm) 0.21 
I 

T.K.N. {ppm) I 1.43 

PHOSPHORUS (ppm) 0.037 

CONDUCTIVITY {umhos) 8600 

SALINIT'! (ppt) . 
5.5 

plt 8.00 

MERCURY (p}t) o.~ 

ARSENIC (ppb) 17.0 
......... 

' 
COPPER (ppb) 1.2 

ZINC (ppb) 29.5 

CADMIUM (ppb) 1.0 

LEAD {ppb) 5.0 

NICK&. (ppb) 1.8 

QlROMIUM (ppb) , <o.5 

IRON (ppb) 30.0 

... , ' ....................... . 

. . 

DA'fE 30 July 74 - -
STMiOARD 
ELUTRIATJ~ 

~-

19.1 

1.50 

4.14 

0.642 

18400 

14.0 .. - --
7.87 .. 
~0.2, ' 

<10.0 .. : .. 
' ., 

1.2 I 
26.1 

<0.2 

3.3 

2.1 

<0 • .5 . 

30.0. •. 

D-1-16 
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ElUTRLA.TE ANA.:.YSES OF SEDtMEtiT AND WATER SAMPLES 
FOR CHEMICAL AND UEAVY METALS CONSTITU&~TS, 

MOBil.E HARBOR 1 ALABAa.'1A 

SEDIMENT WATER 
SAMPLE ~ MB-20 SAMPLB 0 Mobile Offshore .. .. DATE N.R • --___ ....__ . 

ER ·' 

t.o.c. (ppm) 

AMMONIA NJTROGEN (ppm) 

T.K.N. (ppm) 

PnOSPHO RUS 

IVI'l'Y . CONDUCT 

SALINITY 

(umbos)· 

pH 

ME~CUR.Y 

ARSENIC 

.. COPPER 

. ZINC ( 

(ppt) 

(ppll) 

(ppb) 

(ppb) 

ppb) 

CADMIU; ( (ppb) 

DILUTION STANDARD 
WAl'ER ELUTRIATE ___ .. 

21.9 11.0 
f-.-· 

0.07 0.38 

0.17 5. 71 

0.072 0.325 

355.00 31500 
1---- --

25.3 20.6 

8.03 . 7.81 -D.:l.. 4':! c. 2. 
. \. I 

31.0 <lo .• o_ .. l -
3.6 0.8 

18.4 21.3 . 
1.0 0.3. 

-

·-r--
pb) LP.AD (p 

NICIC!L 

CHROMIUM 

IRQ" (p 

(ppb) 

(ppb) 

pb) 

3.9 --
4.3 

-I <O.S -· 
<10.0 --

D-l-17 

2.7 . -
3.1 --

<0.5' 

48.0 . -

I 

l 



·<:·.':.;· 

ELUTttfAfE ANALYSES OF SEDIMENT AND WATER SAMPLES 
y()l'<:HEMICAL AND HEAVY METALS 'CONSTtTL'ENTS, 

MOBILE HARBOR, ALABAMA 

SEDIM£NT WATER 
S\MPLE II MB-22 SAMPLE (J MB-22 I 

DATE 3~. July 7 4 

PAaAMETER 
DILUTION STANDARD 

·.• WATER ELUTRIATE 

i'.o.c. (ppm) 15.2 33'.5 

QJMONIA NITROGEN (ppm) 1.30 1.46 

T.lt.N. (ppm) 5.91 8.49 

p HOSPHORUS (ppm) 0.223 0.560 

CONDUCTIVITY (umhqs) 11900 13000 

SALINITY (ppt) "7 .• 5 9.0 . 
" 

pH 7. :~1 ·s.o8 -
HER.(.URY (ppb) ofz. ~0.01. 

ARSENIC (ppb) <10.0 <10.0 -
CO?PER (ppb) 5.5 8.7 ·-
ZINC (ppb) 7.8 11.3 

CADMIUM (ppb) · 9.2 3.~ 

LEAD (ppb) '• 4.8 2.9 

HICKEL (ppb) ' 2.4 3.7 

al¥.0MIUM {ppb) <0.5 <0.5 

I'«lt\ (ppb) ...... 

18.0 <10.0 ~ ... 

· D-1~18 

.. 
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ELUTRIATE ANALYSES OF SEDIMF.NT AND.· WATER SAMllLES 
. FOR CHEMICAL AND lU AVY METALS CONSTITUENTS, 

MOBILE H.~.RBOR, ALABAMA 

· SEDIMENT WATER 
SAMPLE II MB...:22 SAMPLE (J Mobile Offshore DATE N.R. 

DILtrriON STANDARD r 
PARAMETER WATER ELUTRlAT£ ·-
T.o.c. (ppm) 21:9 16.3 

AMMONIA NITROGEN (ppm) 0.07 4.02 

T.K.N. (ppm) 0.17 9.97 

PHOSPHORUS (\.0~2 0.642 -
CONDUCTIVITY (umbos) 35500 27000 

~ALINITY (ppt) 25.3 2(,.0 --
pH 8.03 7.CS2 

M~RC\JRY (ppb) 
(),2. L..(>, 2. 

·.-----
A~·"'ENIC (ppb) . 31.0 14.0 

COPPER (ppb) 3.6 3~7 

ZINC (ppb) . 18.4 ' 12.3 
' CADMIUM (ppb) 1.0 1.4 ·-

LEAD (ppb) 3.9 3.9 --r-· 
NICKEL (ppb) 4.3 6.1 

CHROMIUM (ppb) <0.5 ~o~s 

·-
IBDN · (}lpb) <10.0 lu;O 

D-1-19 



. SEDIMENT CORE SAMPLES, 1974 

Mobile Harbor 

D-1-20 
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,-

SLDI:U:)IT 

MtMOtUl\ NITROGEN 
TI18/l 

TO'r/U.. KJELP.AHL 
tllTROGEN 

mg/1. 

TOTAl, l'HOSPHATE 
mg/1 

SALUIITY. 
p(lt 

CONUU<.-:TIVITY 
. und1oa 

... 

pH 

Tc:trAL ORGANIC 
CAPJWN 

Jng/1 

0.98 
--·-t--

1.18 

1 

1,2AO 

6.60 

67.0 

- - ·-

·-~.-... 

·- -

-

.. 

DA'i'g ____ .. _. ___ ____ 

·--·--
'~'3 

-
11.45 

-

11.37 

,. . 
0.095 

4 

6,000 -
, 

., .55 

23.0 

--~--------·---------------------------------------------------·· 1111 Dilution Water 

1113 .Elutriate \Jater Centrifuged and fj.ltered through a 0.45 \.1 filter 

·,· 



Sf·:JJJ H~· !;AMPU~ ·II 
----~ 

MB·S. DATg ____ __.._ 

- .. - -.... ,, 

___ ...._ 

' 
'ER lj/1 .p 

3 
l'AIU\ME'I 

··------ -~·· ---
) 

) 
1.25 1.08 

As(ppb 

) 
1 •. 75 1. 75 --

Zu(ppb ) 
43.5 50.0 

-

) .. 
o.oo 3.90 

(!d(ppb 

) 
7.0 '· o.o I 

Ph(ppb 

JU(ppb ) 
20.0 !So .• 5 

'II 

Cr.(ppb ) 
0.10 o.oo 

pb) 
29.2 25.0 

tr1 Dilution Water· 

t 3 Elutriate ~ate.r Centrifqecl ancl filtered through a o. ~S p :fi.lter 

... 



~l::lJJH.F.N'l' SA}f?LE iJ lt:B-16 

rARAMETER 

'ITnOCEN #.IMONIA N 
lltg/ 1 

.... · 

l..DAHL TOTAL KJE 
NITRO 

mg 
GEN 
/1 

OSPHATE TOTAL Pll 
mg 

SALINIT'l 

coNBBtrr 
uwhos 

pH 

/1 

VITY 

-

GANIC TarAL OR 
CARBO 
mg/1 

N 

.1JI1 Dilution Water 

,pl 

0.98 

1.18 

o~o1: 

--·· 
1 

1,280 

6.60 

67.0 

ELUTRIAIE J :~ST 

DATE -~--·---

·-·· 
1/J 3 -- -

-' 1.68 
. 

.. &.55 
·-· 

0.010 . 
1 

1650 -
, 
6.65 

I . 

38.0 

. 
. t 3 Elutriate Uat.er Centrifuged and filtered through. a 0.45 '&.1 filter 

,. 

.·.! , ·~ 

.. 
•.. D-1·23 
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DATA SllEKr 

Sf:UlHEHT SAMl,l.E i/ .J.lli-16 . ·DATE .-· __ ._ ___ _ 

WA'I'ER SAHE,I..E U _!L~!.~ .. ~-y 

-----
:t.>.t\Fi\HETER "'l 

,~-

"'3 ....... -
llg(ppb) 

- ~· 

. As(ppb) 
1.08 1.20 .. -. 

.. 

Cu(ppb) 
1. 75 1.25 

Zn(ppb) 
43.5 77.5 

Cd(ppb) 
0.00 0.00 

' 

Pb(ppu) '· 0~0 7.0 I - -· 
.. 

Ni(ppb) 
.20.0 90.0 

Cr(pph) 
0.10 o~oo 

FP.-t+(ppb) 
29.2 66.7 

; 

~1 Dilution Water 

~J Elutriate Water Centrifuged and filtered through a. 0.4·~ l1 filter . 
. . 

r 

.. .;. 

... 

. I 

' 

I·· 

\ 

I 

l 

. ' 

I". 

I 
. I 

' I 



.. 

. . -.- -
SED.IHENT SAHPLE :~ _lfB-20 _ DATE __ 

·--------· -
PARAH'.EtER '1 ·' 1113 .. 

-·-.--
Al-IMONIA NI'rROGEN 

rng/1 0.98 9.91 
. '· -· ·-

: . ·.:. 
TOTAL KJELD}.Ht' 

NITROGEN 
mg/1 1.18 - s:6o 

·-
--

TOTAL l'llOSPRATE 
mg/l 

0.010 o.o4o . 
SALlltiT'l. 

ppt 1 4 

CONDUCTIVITY 
umbos 5,500 1,280 

.. . .. 
pH 

6.60 1.55 
.. 

TatAL ORGANIC ·' 

CARBON 67.0 61.0 
rr.g/1 

.--.. .. 

~l Dilution Water 

, 3 Elutriate \fat.t~~ Centrifuged and filtered through a 0.~5 l1 filter 
. \ 

D-1·25 •• • 



SF.llHif.NT SAHPJ.E fl --·--····-
MB-20 .. 

DA1'tt· _ ------

-------- - -- ___ .. ..........._ 

·:PARAMETER "'l ~'3 
-------·- -., ' .:: 

Jlg(ppb) 
" -- - --· -

As(pph) 
1.08 1..20 -- -,, 

·.tu.(ppb). 
1.75 1.60 --

Zn(ppb) _ · 
43.5 45.7 . --

Cd(ppbl o.oo 21.2 

7.0 o.o . 

. Ni(ppbl 
20.0 41.'7 

,. 

·cr(pph) . 
0·.10 0.10 

29.2 ·16. 7 

. •l. Dilution Wat.e.r 

+:.· llut~iate Water Centrifuaed and filtered through a 0.45 " filter 

D•1•26 .' 



·--
PAR.RlETER tPl • 

AMMONIA NITROGEN 
rng/1 0 .98 

. . . . · 

TOTJ>J.. KJEi.DAHL 
NITROGEN 

rng/1 

TOTAL PHOSPHATE 
uag/1 

SALINl'IY 
ppt 

CONDUC'riVITY 
umbos 

.. -
pH 

TOTAL ORGANIC 
CARBON 
mg/1 

1.18 

0.010 

1 

1 ,280 

6.;60 

6 7.0 

tP1 Dilution Water . 

ET.Ti'!RIATi:-:· TeS'.t: 

DATE -------

---1 --- ·~· 

$3 
- ---· .. 

6.23 . 

6.10 
. 

~-

. 
. 

0.018 

3 

4,220 
-

.f 

7.50 . 

33.0 

-

.z,
3 

Elutriate _l-later Centri~uged and filtered through a 0. 45 lJ filter 

. "" ... 
· D·l-27 
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DATA Sl!I~E'.' 

snn i tENT S.AHPlli II Hi:~-~.i_ __ . DATE 

PAH.M'-1-E'~.~~---Ijl--l---.-- , .... ~----·----·----11;-3_:_,..------------

~.----- -..;....---+-------+----:-1~------.;_-

. . ··I 

~:~~------:~~~--------~:-~-:-!J·r--------.----
llg(pph) 

As(ppb) 

Cu(ppb) 

.Zn(pph) 
57.5 43.5 

Cd(ppb) o.oo o.oo 

Pb(ppb) 
7.0 o.oo 

Ni(ppb) 
20.0 54.5 

Cr(ppb) 
0.10 o.oo 

Fe++(ppb) 
29.2 to. a. 

•l Dilution Water 

1113 Elutriate Water Centrifuge.d and filtered throuah a 0.45 p filter 

.D-1·28 ·, 



EJ,UIRI/J~ 'fEST 

SEDU1C:Nt SAHPJ..E II JaBg;·.:..~:·B~-- DATE ·-------
WATER nt.HPLE II , Hnpu~Llll-.e.dge (6"''+) 

--· •. --
PA.RAME TER '1 tlJJ --~- ---

OMIA NlTP.OGEN 
mg/1 

1. 96 13.09 

TOT AI.. l{JELDAHI~ 
NITROGEN 

mg/1 4.03 14.00 

-
AL PHOSPHATE 

tng/1 

0.018 . 0.061 . 
SAL INI'_l1; 25 22 

col pt 
DUCl'IVITY 

UIDhOS 

32,800 7.25 
.. . .. · . . . 

pH , 
·6.90 ·.7.25 

.. AL ORGANIC 
CARBON 
mg/l 48.0 62.0 

t 1 Dilution Water 

. tllj E1utriate Water. Centrifuged and filtered through a O.lt5 \.1 filter 

D-1-29 
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' : .·· 

,.,. ... , 

J>J\TA · SUL:Rl' 
·. ~·' 

/ .. 
DATr:. ·. ·. :.: 

..... 
WA'l'ER SAMPLE f1 

--·---------··--- ----..---.--·-- ---,---·_.,j"""'!'.-' . .___ •. ·----­· .... _:· 

l'ARAME1'£::H 111' 
1 

------.. ------+----4--+--

llg(piJIJ) 

---+----+----+-----------~-------~--~--~----.,, 
As(ppb) ,., 

·1.51 1. 33. 

Cu(ppb) 
.0.50 

.. 
0.90 

Zn(ppb) 
74.5 . 52.0 

Cd(ppb) 
2.20 o.oo ....... 

Pb(ppb) o.oo . o.oo 

Ni(ppb) 
8,0.2 60 •. 5 

Cr(ppb) ·o.oo 0~70 ... 
,fc++(pph) 

·.4.2 20.8 

+1 Diluti.on Wa.1:ttr 

. . :. 

t 3 F.lutriat-. Water Centrifuged and filtered through a 0.45 -~- filter : 

D·l-30 
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,. ... · 
EI.U'IiuAir: · TEST 

.. 
SEPUlElU SAM!'i.E fl }IB-16 

Hopper .Dredge ( ta~\~ ) 

~TER 

N lA .NITROGEN 
mg/1 

. 

L · K.JELDAHL TO'rA 
11 ITROGEN 

mg/1 

TMAL l1HOSPHA.'IE 
mg/1 

. 
Jl'l~. SALU 
t 
Ur.TTVl'l'Y c&m 

hos um 

.. . . -
pH 

flRGANIC 
AHl\ON 
'Dl&/1 

till 

1.96 

4.03 

0.018 

25 

32.800 

6.90 

48.C 

1JI1 Dilution Water 

. -

. 

DATE _____ _ 

--
1jJ3 

-
1»1.91 

~4.47 

0.108 
. 

-12 

~0,100 

, 
.7.75 

. 
.. 

30.0 

t
3 

Elutriate ~<lat.er Centrifuge.;! and. filtered through a 0.45 l.l filter 

... ... 



DATA Sl!EET 

DATE -------

--
PAi<AMETER "'1 

"' 
·3 

I . 

- . 

·. j 

Hg(ppb) 
,_ .. ; 

. 
As(ppb) 

; 

1.510 
.. 

0.48 

Cu(ppb) o.so 4.10' 
·. 

Zn(ppb) .. 
74.5 

. 95.0 - .. 
Cd(pph) 

2.20 21.90 

Pb {pph) . 
o.oo 86.4 

IU(pJ>h) 
' 80.2 ~51.0 

Cr(ppb) 
0.00 Od)O 

Fe++(ppb) 
4.2 33.3 

. 

• 1 Dilution Water 

• 3 Elutriate Water Centrifuged and filtered throuah .~· 0.45 ll filter 
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f' .. 

.Al-!MONIA NITROGEN 
mg/1 

.... 

'l'OTAJ .. KJELDAHL 
NITROGEN 

U1g/l 

TOTAL PHOSPHATE 
mg/1 

~1 -
1.96 

4.03 

·0.018 

SAl..INlTY. 2 5 
PPt 

CONDUC'£IVITY 
umhos 

... 
pH 

TOTAL ORCANIC 
CARBON 
ag/1 

~l Dilution Water 

3 1.,8uO 

6.90 

48.0 

' "·~·- .. :.... ; ..... 

~1 .. UT1U:\'fE lESt 

DATE ---·-~---

. _ .... _ 

"' 3 -
.a.lt. 56 

. 

16.30 

. 

0.095 

23 
' 

3l,UU0 

, 
7.30 

61.0, 

~3 .E1utriato Water Centrifuged and filtered through R 0.45 ~filter 
~ 

•• 



DNlA s:!EET 

DATE --------

. 

'ER PARAME'l .1 .3 
...... ·-.. . 

lfg (ppb) 

1.51 1.88 
.. .. .. 

C~(ppb) 
0.50 o.so 

. · Zn(rpb) 
74.5 10.0 

Cd(pptt ) 
~.20 5.00 

Pb(ppb ) 
0.00 4.So 

Ni(pph ) 
.80~.2 59.2 

.: -... . ' .. 
Cr(ppb ) 

0~00 0~90 -
.' 

pb) 
4.o2 ' 29.2. 

• 1 Dilution Water · 

. .-~~r· . . . . . 
• 3 llut~iate Watir Ce~tr1fused ancl :filtered thro~sh a 0•.45 "' filter 

I . 



· s·t.'lPLE ii l-ffi- 2'• ,,~;1 ,t.;..' ..___. ___ 

p . ) 
I'PJ.E .~,'._Hopper DredeelL \.f .... , 5/l:.i. J fj \~ 

~···· . 

f..\.'-~!E!ER 

~1JNIA NITROGEN 
mg/1 

AL KJELI>AHL 
JllTROGEN 

mg/1 

'/U. PHOSPHATE TO'I 
mg/1. 

.. . . • 

LINITY 
ppt 

SA 

co NDUCTIVITY 
umbos 

,· .. 
·' 

.. . -
pH 

TOT AL ORGANIC 
CARBON 

tng/1 

.1 

1.96 

4.03 

0.018 

25 

32,800 -. 
6.90 

48.0 

• 1 Dilution Water· 

.. 

-

0 

DATg -------

·---
11-'3 

6.62 

7.90 

0.045 

~1 

p0,200 

, 
7.15 

... 44.0 

tP3 Elutriate l.Jater Centrifu,ed and .filtered through a 0.45 lJ filter 

.... 
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DATA Sit.-::ET 

figuuu·;NT SAHPI..F. 0 _1-LI\-24 --- DATE _ _,____.___,...__ 

WA'ri-:R SAMPLE 0 .·Hopper Dredge c~l#o\~) 

... 

I l1 ARAMETER "'· • J. 3 --- -
Ug{ppb) 

.. 
.. ·~- :.. 

AS(ppb). 
•. 

1.510 0.571 
.. --- ....;_;...._. 

Cu{J>pb) 
0.50 0.75 - . 

Zn((>pb) 
74.5 67·5 . 

Cd (l'Pb) 
2.20 o.oo . 

Pb(ppb) o.oo 10.00 

Ni {l'lph) 
80.2 . 54.5 

-· -
Cr(ppb) o.oo o·. ,10 .. 

.. 

,Fe++(ppb) 4.2 20.8 .. .. 

• 1 Dilution Water 
.. 

~· ' . .· ~:' . 

•l Elutriate. Water ·centd.fusect.and · filte.recl tb~oug11 a. 0.4~ li. ~i1ter 
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J:I.IJTIU,\'1'1: A::t\l.YSES OF S!:Dl:·:i::;T A:;ll 1·:.\TLR :jA!·ll'Ll~ 

TOR Clli::~I[CAJ. A:; 0 Ill:; A \'1 ~ii·.IALS co:;s llll'n~ITS • 
THEODORE SHIP CHAN~t'F.J. 

s:·:DUlEN'r W.\'l'ER 
SAHPLE II T-1 SAMPLE II .. BCI y 

-
DU.UTIO:\ STA!HMRD 
HATER· f:LUTRT.ATE 

PAIWIETER 

"''*T .0 .c. (ppm) 
68.0 
~ 

65.5 
A!·~:ONIA NITROGFN (ppm) 

~.09. 2. 91 

T. K. N • {ppm) 0.84 4.59 
~ ... 

PHOSPHORUS (ppm ) 
0.128 0.126 

. CONDUCTIVITI (L• mhos) 1,650 4,080 -
SAI..INITY (ppt) 1 I 3 

. ·pH li. 65 7.35 I I 
1--· r-

ARSENIC (ppb) 

·· COPPER (ppb) 

ZINC (ppb) 

CADMIUM (ppb) 

LF.AD (ppb) 

~aCKEL (ppb) 

C.1llW~liUH (pr,b) 

!!{ON (ppb) 

1---. 

: .• 08 
1--·-

2.25 

66.7 

·. o.o 
r--· 
91.5 

6l .• 5 

0.0 
t--· 

37.5 

J 
.. 

----
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2.3 : 
I 

o.o ' i 

' 0.0 ! 
• i 

2.6 i 

-
0.0 

5.9 
1-
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-·-
. -

--
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r.r.V'l'1t rATR A:IAI.Yst:~ nt• 'suu:.u:::r A::D w~\Tt·:R SNII•LE · i. 
FOI QIDUCAJ, A:;D UI::AVY •n:l'ALS co~:sl~Utlm'S; ·· :· 

fiiiODOU SIIIP CIIANNBL 

· SF.DDIDft · VATII 
SAMPLI I T-3 SAKPLi I _.....;~la.....-8,.e.~t-· --

PA!WIE1'ER Dli.UTION STI\l~DARD 
WATER ' ELUTRlAJE 

t.o.c. (ppllJ . 68.0 64.0 

At-iMOMIA NlTROCEH (ppll) '1.09 2.17 

T.lt.R. (ppa) 0.84 1.29. 

PIIOSPHORUS (ppll) 0.121 0.155. 

CONDUCTIVItY (WDboa) . ~ 1,650 ··2,100 . 
SALXHlft (ppt). 1 2 ,.. .6.65 7.55 ' ·. 

ARSBtliC (ppb) ' 1.08 o.o 
COPPEll (ppb) 2.25 2.6 

ZINC (ppb) 66.7 . 30.0 

CADMIUM (ppb) o.o o.o 
LEAJ) (ppb) 91.5 o.o 
tncm .(ppb) 64.5 a •. 5 

·--
QIRO.'IlUM · (ppb) o.o· · . o.o .. .. . 

IRON (ppb) . 
37.5 o.o 

. ' 

·" 



Appendix 5 

ATTACHMENT D~2 

Toxicit-y Test Report 



In accordance with the requirements of Section 103 of the Marine 

Protection, Research,. and sanctuaries Act of 1972, Public Law 92-532, 

1 

the pro}:X>sed disposal of dredged material from the ~ile (AL) ship chan­

nel · into Gulf of Mexico waters was evaluated to determine the potential 

environmental .i.nl>act. Specifically, laboratory toxicity tests (bioassays) 

were conducted with the liquid phase, suspended particulate phase, and 

solid phase of samples of the material to be dredged with appropriate, 

sensitive marine organisms. 

All methods for (a) sample collection and preparation, (b) toxicity 

and bioaccumulation testing, and (c) data analysis followed the methods 

outlined· by the Environmental Protection Agency /Corps of Engineers Techni­

cal Ccmnittee on Criteria for Dredged and Fill Material ; (1977) , hereafter 

referred to as the EPA/COE Manual. 

MATERIALS AND Mm'HODS 

Test. material 

The material to be dredged (hereafter referred to as dredged material) 

was collected from M:>bile Ship Channel, AL, by Bionomics Marine Research 

Laboratory (UMRL) personnel on 10 February 1978. The collection site was 

in the middle of the ship channel, at buoy #56, west of Point Clear, AL • 

. A Peterson dredge was used to collect the sanple. The dredged material, 

a mixture of silt and clay, was placed in S-liter (R.) polyethylene con­

tainers with lids. (See Appendix A for collecting location.) 

Water from the proposed disposal site (hereafter referred to as dis­

posal site water) was also collected on 10 February 1978 by BMRL personnel. 

The collection site was 13 nautical miles southwest (250°) of buoy #l 

0·2·1 
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which marks- the entrance to the ~i.le Bay ship channel. A 12-2. ~ly-

vinylchloride (PVC) sanpling bottle (General OCeanics Model 1010-12) 

was used to collect the sarcple. Dis~sal site water was ~ured into 

19-i ~lyethylene bottles. Each. bottle received approximately equal 
. . . . 
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anounts of water taken from near bottain, mid-depth in the water column, . . . 

arid· near the water surface. The depth at the dis~sal site ·was approxi­

. mately 25 neters (rn). Salinity was 34 parts per thousand (O/oo) and 
' 

teltq:lerature was 12 degrees Celsius (°C) for all water collection depths. 

Sedinent from the pro~sed dis~sal site (hereafter referred to as 

reference sedinent) was collected by BMRL personnel· on 16 February 1978 

(see Appendix A) .• · The site was the saire as th,.at described above for 

dis~sal site water collection. . A Peterson dredge was used to collect 

the sarcple. The reference sedirrent, a fine hard-packed sand, was placed 

in 8-9. ~lyethylene containers with lids. 

All sarrq;>les (dredged material, disposal site water, and reference 

sedinent) were trans~rted to the lab in cooler~ containing ice and u~n 

arrival at BMRL were stored in a water ba:tb maintained at · 4±1- °C until 

used for test sample pre?Cll'ation.·· 

Sample pr~paration 

Liquid. phase-~-- Sarcples ~re prepared on 1~ February 1978, three days 

after the dredged material and dis~sal site water sarcples were collected. 

Procedures outlined in ~ EPA/OOE Manual, Appendix .B. 9-17 were followed, 

except that the dredged mater~al/dis~sal_ site water slurry was not cen­

trifuged after settling but was filtered through a L2-microrneter (\.lrn). 
. . 

~re size ~lypropylene core filter before final filtration through 

0.45~\.lrn ~r~ size filters. 
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Suspended pqr-ticulate phase - Sall\)les were also· prepared on 13 Feb­

ruary 1978, according to procedures outlined in the EPA/COE Manual, Ap­

pendixB.l9. 

Solid phase _...; Reference Sediirent was prepared for testing on 17 

and 20 February 1978 and the dredged material was prepared on 23 February 

1978. Reference sediirent and the dredged material were wet-sieved through 

· a 1. 0 millilreter (:am) rresh size sieve following the procedures outlined in 

.·the EPA/COE Manual, Appendix ·F.lS. 

· Test organisms 

Animals for the liquid phase and suspended particulate phase toxi­

city tests were ~ither collect.eq from Big Lagoon, an estua..t:}· adjacent to 

BMRL, or cultured in the laboratory. Copepods, Acarti~ to~a, were col­

lected ·by plankton net and aeclimated for 48 hours in natural seawater at 

20±1 ° /oo and 15±1°~. M:>rtality was <4% during acclimation. Mysid shr~, 

Mysidopsis bahia, and sheepshead minnows, Cyprinodon variegatus, were cul­

tured in natural seawater in BMRL. Mysid shr~ were 8-:-12 days old, 4-6 :am 

total length. The sheepshead mirmows were 21-28 days old, 10-12 :am standard 

length. 

Animals for. the solid phase test were either purchased and acclimated 

or cultured in the laboratory. Quahogs, Mercenaria merc~..naria, were pur-

chased from a conmercial supplier on the Atlantic coast and acclimated 

m the laboratory in flowing' natural seawater for 42 days. The clams 

were 32-60 :am total length. Polychaetes, Neanthes arenaceodentat.:!, were 

pUrchased from a uni.versi ty in . Texas and acclimated in the .laboratory in 

static, aerated seawater for 49 days. The \'.Onns were 10-22 nrn total length 

when contracted. Mysid shr~, 7-12 :am total length, were cultured in the 

laboratory. 
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Test conditions 

Liquid and suspended particulate phases :-- Cot:epods were tested , in . 

50 x 90-rnn glass crystallizing dishes, each of Which eontained 200 mil­

liliters (~ru,) of .test solution and 10 animals. A culture water control, · 

a site water control, and three concentrations· (10%, 50%, and 100%) of· 

the liquid and suspended particulate phases were maintained in a temper(;l­

ture-controlled water bath at 12±1°C. All test containers were covered 

and all treatmants were triplicated. Animals were not fed during the· 

test, nor were test. solutions aerated. 

Mysid shrimp and sheepshead ·minnows were tested under the conditions·.· 

described above, except that the test containers were 1-R. glass jars~ each . 

of which contained 900 mR. of test solution for mysids, and 4--2 glass jars; 

each of which contained 3 R. of test solution for sheepshead rn:innc:Ms. 

6iluent water for the liquid phase and suspended particulate PPaSe tests 
~ . . . 
-~·· 

was disposal site water. 

Solid phase -- Quahogs, polychaetes, and mysid shrimp ~~ tested 

in 38-JI. glass aquaria 26-centirreters (em) ·wide x 51-em deep x 3l.,.;cm deep. · 

~he reference sedirrent, dredged material, seawater, and animals were 

added to control or exposure aquaria as outlined in the. EPA/COE Manual, 

Appendix F .14-21, except as noted. See.water used was natural, filtered 

(1.2-l-lmf, seawater pumped from Big Lagoon, an estuary adjacent to BMRL •. 

In order to reflect the physical conditions at the disposal site, artifi..,. 

cial sea salts (Rila Marine M,iX:ID, Rila Products, Teaneck, NJ) were added 

to the seawater prior to filtering to raise the. salinity tO 30±1 o /oo~ 

1,\mbient temperature was maintained by placing the test aquaria in a eon­

stant flowing seawater bath. Gentle aeration was supplied to all aquaria 
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during the test. The only exception to the test procedures outlined in 

the EPA/COE Manual were that {a) msyid shrimp were not renoVed from the 

aquaria prior to the addition of 2.5 R- of reference sedinent or dredged 

material, -and {b) 75% of the seawater in the aquatia was not replaced one 

hour after the start of the test. These changes were_ discussed with 

Dr. Henry Tatem, .COE, WES, Vicksburg, .MS, and were oonsidered reasonable 

by him. At the tennination of the test, polychaetes were renoved by 

sieving the sedinent through a 1-nrn mesh sieve instead of the 0. 5-mn mesh 

recomrended because the reference secti.mmt would not pass through the 

latter. Mysid shrimp were renoved by using a small dip net to oount and 

transfer them to clean seawater. Quahogs were renoved by hand. 

Bioaccumulation potential -- At the end of the solid pbase bicassay 

test, live clams were transferred to clean tanks which received flowing, 

natural BMRL seawater. The animals were maintained in the tanks for two 

days to allow them to void their digestive tracts of sedinent and were 

then shucked, frozen, and shipped to Bionomics Analytical ChemistrY Lab­

oratory, Wareham, MA, for chemical &nalyses. 

Data analyses 

Data fran the liquid phase and suspended par::iculate phase tests 

were analyzed Cixording to methods outlined in the EPA/COE Manual, Ap­

pendix D.l7-28; data fran the solid phase test were also analyzed accord­

ing to Appendix D.l7-28. Differences were oonsidered statistically sig­

nificant at the 95% oonfidence level \P<0.05). The statistical treatment 

of the data differs fran the methods suggested in the EPA/COE Manual; 

the solid phase test results were ~ed with a t test. The reason 

for the change was that only one dredged material sample was used in the 

D-2-5 
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. ~;tudy. instead of ~ suggested . three samples. 

Information for the dilution curve was calculated from equations 

in Appendix H. Initial mixing zone fran H.l0;_14, liquid phase concen­

tration fran H.21-23, and s~spended particulate phase concentration frOm 

H. 24-28. Graphic comparison of nortali ty data versus dilution followed 

the discussion. in Appendix D.39-4L 

RI!SULTS 

Liquid phase 

Copepocis --After 96 hours of ~sure to the liquid phase; signifi­

cant nortality occurred in the 50% and 100% test concentrations. There 

was 23% rrortality in iOO% liquid phase and 13% rrortality in 50% liquid 

phase. No rrortality occurred in the s1.t.e water control and only 3% nor-. 

tality occurred in the cultUre water control and 10% liquid phase (Table 1). 

· The total munber of survivors of Acartia tonsa. and the results of 

· t tests where statistically significant fii)I'tality occurred a1:e given in 

Table. 2. . The calcUiated t values for the 50% . and 100% liquid phase were . 

4.03 and 3.48, respectively. These values were higher than the tabular 

t value of 2.13, indicating significant toxicity (P$0.05) in both treat­

ments. However, rrortality was less than 50% at each time and LC50 valUes 

could not be calculated. 

Dissolved oxygeri remained ~80% of saturation in all test co~c~mtra­

tions and controls throughout the.· test. The pH was fran ·7. 7 in the cul­

ture water control. to 8.2 in the site water control after 96 hours 

(Table 3). 
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Mysid shrimp -- There was no nortality in any of the test concentra­

ticns or controls after 96 hours of exposure (Table 4). 

Dissolved .oxygen retrained ~57% of saturation in all trea'I:Irents through­

out the test; pH was fran 7. 9-8 .1 after 96 hours (Table 5) • 

. Sheepshead minnows -- No fish died in any test. concentration or con­

. trol (Table 6) • 

Dissolved oxygen remained ~72% of saturation in all trea'I:Irents through­

out the test; pH was fran 8.0-8.2 after 96 hours (Table 7). 

·Suspended particulate phase 

Co;pepods -- After· 96 hours of exposure to the suspended particulate 

phase, significant nortality occurred in the 50% and 100% test concentra­

tions. There was 30% nortality in 100% suspended particulate phase and 
. . 

20% nortality in 50% suspended particulate phase. There was 10% nortality 

in 10% suspended particulate phase. No nortality occurred in the site 

water control and 3% rcortality occurred in the culture water control 

(Table 8). 

The total mnnber of survivors of Acartia tonsa and the _results. of 

t tests where statistically significant mortality dccurred are given in 

Table 9. · The calculated t values for the 50% and 100% suspended particu­

late phase were 3.51 and 3.00, respectively. These values were higher 

than the tabular t value of 2 .13 indicating significant (P~ 0. 05) toxicity 

in both trea'I:Irents. However, nortality was less than 50% at each time 

and IC50 values could not be calculated. 

Dissolved oxygen r~ined ~80% of saturation in all test ooncentra-

tion::; and controls throughout the test. The pH was from 7. 7 in the cul­

ture water control to 8.2 in the site water control after 96 hours (Table 

. 10). 
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. . . . . . ·.. .. ·.·. . . ·.· ·.· .. . .. . . .. •. . 

. Mysid shrimP -- No significant ItDrtality occurred after 96 hourS of · · .. 
. . . . 

. exposure to the suspended particulate phase. r.t:>rtality was 0% in con-
. . 

centrations ~50% and both eontrols to 7% in 100% .. suspended ·part~culate · 

phase (Table 11 ) .• 
. . ,· . 

Dissolved o~::ygen remained ~53% of saturation in all ~st conce"ttra:-

tions and controls throughout the test. The pH was fran 7. 9-:8 .1 after 

96 hours (Table 12) • 
. . . . ·.. : - ·.: .· .. 

Sheepshead minnows -- No fish died ·in any ·test concentra;ion: or· oon~ 

t.rol (Table 13) • 

Dissolved oxygen remained ~71% of saturation throughout the test. 

The pH was fran 8. 0-8. 2 after 96 hours (Table 14) • 

Solid phase 

After 10 days of exposure to the solid phaSe there was no signifi­

cant difference (P$0. 05) between ItDrtali ty in the reference seclinent · and 

in the dredged mate~ial. furtality in the reference sediment was 0%, for · ·· 

Mercenaria ~rcenaria, 23% for Neanthes arenaceodentata, and 24% for· 

Mysidopsis bahia; ItDrtality in the dredged materialwas 0_%_, 14%, and 2S%. · .. · .• 

for Mercenaria, Neahthes, and Mysidopsis, respectively (Table 15) •. Total 

number of survivors and the results of t ·test statistical analysis are 

. given in Table 16 .. ·Analysis of variance was not used tO cooq:>are ItDrtality 

in the reference sedilrent and drerlged material· because only t\\0 treatnerits 

was tested. The . calculated t value for · t::lle dredged material ItDrtali t~ 
was 0.90, less than the tabular t value of 1.81. Therefore' there was 

no statistical difference between the ItDrtality in: the t\\0 treabnents. 
. ., . 

Ten days comprises a rna jor I,X>rtion of the life cycle of mysid Shrinip 

as evidenced by the presence of newly hatched nauplii in reference sedi-· 

nent replicate 1 and in dredged material replicate 2 at the terni.inatiori · 

.·.· .. 

I , 
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of the test. That fact, and the harsh treat:mant of pouring the refet;ence 

sedineilt and dredged material directly on the fragile mysids, undoubtedly 

oontrihuted to the nortality that occurred am:>ng the shrimp. 

Salinity was 30±1 o;oo and temperature was 16±1 °C; the range was 

15-l8°C. Dissolved oxygen concentrations remained ~5.6 milligrams (m;J)/l 

(72% of saturation) during the 10-day test in both treat:mants. The ,pH 

ranged from· 7. 4-8 .1 in the reference sediment and fran 7. 5-8.2 in the 

dredged material ·(Table 17) .• 

Bioaccumulation potential 
., 

There was no statistically significant bioaccumulation of any of the 

chemical constituents by Mercenaria rrercenaria (Table 18). Cadmium and 

mercury concentrations were slightly higher in the dredged material ex­

posed animals COI'Cipared to the reference sediment, but the differences 

were not significant based on the results of a t test. The pesticides 

aldrin, BHC (lindane), heptachlor, p,p' DOI', p,p' DOD, o,p' DOE, chlordane, 

dieldrin, endrin, mirex, rrethoxychlor, and the PCB, Aroclo~ 1254 were be-

low the detection limit of 70 parts per billion (ppb) (nanograms per gram) 

in all tissue sanples. The pesticide toxaphene was not detected in any 

of the tissue EaifiJ:Jles and was assumad to be below the detection limit of 

100 ppb. Petroleum hydrocarbons were below 1. o part per million (ppn) (micro-

grams per gram) for all tissue sanples. 

Methods for chemical analyses of all constituents and quality control 

procedures are presented in Appendix B. 

D·2·9 
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DISCUSSION 

Statistically significant copepod mortality occurred in both the 

liquid phase and suspended particulate phase. In each case mortality 

was less than 50%, even in the 100% concentration of the test solutions, 

and I.C50 values could not be calculated. For the purpose of determining 

. if the limiting penniss.ible concentration (LPC) would be exceeded, it was· 

assumed that the I.C50 for both phases is greater than 100% of the test 

cc•ncentration. 

The initial mixing zone was determ:ined by· using equation (Hl) of 

AppP..ndix H in the· EPA/COE Manual and the:.. following infonnation: 

Disposal site depth = 20 neters (m) 
Width of the disposal . vessel = 14. 6 m 
Length of the disposal vessel = 65 m 
Speed of the disposal vessel ::: 2. 7 m/second 
Disposal discharge tine = 1, 200 seconds 

The initial mixing zone volurce was 14,312,870 cubic neters (m3). 

Equation H4 was used to calculate the ·volume of liquid phase in the 

initial discharge. The total volurce of the discharge vessel was 2,295 m3 

and the calculated volurce of liquid phase was 1,584 m3. Equation H6 was 

then used to determine the percent of the original liquid phase conceritra• 

tion after initia:l. mixing (4 hr), and was found to be 0. 01% of the original 

concentration. 

Figure 1 is e{:;t~-conceritration mortality curve and. estimates dilu­

.tion curve for the liquid phase of aredged material from Mobile Ship Channel. 

The J'IDrtality ~ is ~lotted at 100% liquid phase·, 'although the I.C50 

for all tines during the exposure period could not be calculated. It can 

be seen that the :t\«> curves constantly diverge and even using the conser-

vative approach of 50% :rrortality at 100% liquid phase the LPC requireoont 

D·2·10 
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would not be exceeded at 4 hr or at any time after that :period. The con­

centration of liquid phase after initial mixing is 0.01% of the original 

(equation H6} and when the application factor of 0.01 is applied to the 

toxic concentration (here greater than 100% liquid phase}, it can be seen 

that the IJlC \'K>uld not be exceeded. 

Figl.ire 2 is a time-concentration m:>rtality curve. ·and estimated dilu­

tion curve for the suspended particulate phase of dredged material from · · 

1'-bbile Ship .Channel. using· equation H7 and the assumption that the 

dredged naterial is 45% clay and 45% silt, the voltilre of sus:pended parti-

culates in the initial discharge was 640 m3 • The concentration remaining 

after initial mixing, calculated from equation HS, is 0.005% of the original. 

Since the two curves in Figure 2 constantly diverge, the LPC for the sus-

pended pa_rticulate phase is not exceeded at 4 hr or any ti.ne after initial 

ffiixing. The 50% m:>rtality curve is plotted at 100% sus:pended particulate 

phase because the I.C50 values could not be calculated for any of the time 

interVals during the test. Applying the application factor of 0 .. 01 to the 

toxic ooncentration of 100% it can be seen ~t the LPC \'K>uld not be ex-

ceeded. 

The mysid shrimp and sheepshead minnows were unaffected by any concen-. 

tration of liquid or suspended particulate phase of the dredged naterial. 

M:>rtality occurred anong the polychaetes and mysids in the solid 

phase toxicity test. Polychaete m:>rtality was slightly higher in the 

·reference sediment (23%} compared to m:>rtality in the dredged material 

(14iL Mysid m:>rtality was apJ?rox:i.mately equal in the two sediments (24% 

and 25%}. However, when total sw:vival of the three s:pecies was oompared 

in the two treatnents, no statistically significant difference was found. 
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The results of chemical analyses on. whole tissue samples of the clams 

sh.owed no bioaccurnulation potential l.IDderthe test.conditions enployed for 

cadrnitml, mercury, :t;:etroletml hydrocarbons, aldrin, BHC (lindane}, hepta­

chlor, p,p' DDT, p,p' ODD, o,p' DOE, chlordane, dieldrin, endrin, toxa­

phene, mirex, methoxychlor, and Aroclm:® 1254. 

The co:t;:epod nortality was statistically significant, but the i.PC was 

not exceeded for the liquid phase or the suspended particulate phase. 

Mysids and sheepshead minnows were unaffected by the .. liquid . and suspended 

particulate phases. .r-Drtality occurred in the solid phase test, but was . 

~ot statistically significant and clams showed no potential to bioaccumulate 

. selected chemical c:onstituents during the lQ-day test~ It is therefore 
. . 

recomrended that sedilrents from r-bbile Ship Channel be dredged and that 

ocean disfX)sal is an acceptable means of dumping. It is further reconm:mded, 

however, that in future dredging bioassays nore than one dredged material 

sample station be selected and tested. A minimum of three stations are 

recomrended for toxicity testing. 

SUMMARY 

1. Exposure to. 50% and 100% of the liquid phaseof the dredged material 

from .r-Dbile Ship Channel, AL, caused significant nortality of copepods. 

The LPC was not exceeded. Mysid shrinp and sheepshead minnows were 

not significantly affected. 

2. Exposure to 50% and 100% of the suspended particu1ate phase of the 

dredged material from .r-Dbile Ship Channel, AI., also caused. signifi -· 

cant nortality of copepods .. The LPC was not exceeded •. Mysid shrirrp 

and sheepshead minnows were not significantly affected. 

n .. 2-12. 
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3. Exposure to the solid phase of the dredged material fran M:>bile Ship 

Channel, AL, caused no significantly greater ncrtality of qual'x:lgs, 

polychaetes, or mysid shri.np than occurred in the reference sediment. 

4. QuaJlogs exposed to the solid phase of dredged mterial fran l-t>bile 

Ship Channel, AL, did not deronstrate any potential for bioaccumula-

tion of selected chemical constituents. 

5~ Based on the results of the tests, dredging and ocean disposal of 
. ! 

sedbrent from ·l-t>bile Ship Channel, AL, should ncit produce an adverse 

envirOl'U'Ieiltal ~ct. 



. . . ' . . . 

Environmental Protection 'Agency/Corps of Engmeers ~ical Ccmn:i:ttee 

on .. Criteria for Dredged and Fill Material, "Ecolpgical Evaluation 

of Proposed qischarge of Dredged Material ·into Ocean. Waters; ·• · . ~- .. . 

Inq:lletrentatl.on Manual· for Section 103 of Public law 92-532 

(Marine Protection, Research; and Sanctuaries Act of 1972)," ·. 

July 1977 (Second Printing April 1978) , Enviromnental Effects 

Laboratory, U. S. Arrrrj Engineer Watetways Experiment Station, 

Vicksburg, Mississippi. 
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TABLE 1. Survival of ropepods 1 Acartia tonsa 1 during a 96-hour exposure to the liquid 
phase of dredged material from M:>bile Ship Channel 1 AL. 

Exposure condition Replicate Tine of Observation-~ of Survivors 
Ohr 4 hr . 8 hr . 24 hr 48 hr 72hr 96 hr 
......-- -·-- -

CUlture water control 1 10 10 10 10 10 10 10 
2 10 10 10 9 9 9 9 
3 10 10 10 10 10 10 10 

. 30 30 30 29 29 29 29 

Site water rontro1 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10. 

30 30 30 30 30 30 30 

·100% test medium 1 10 10 10 10 10 10 9 
2 10 10 10 10 10 9 7 
3 10 10 10 10 9 8 7 

30 30 30 30 29 27 2Jo 

50% test rredium 1 10 10 10. 10 9 9 9 
2 10 10. 10 10 10 10 8 
3 10 10 10 10 10 10 .9 

30 30 30 30 29 29 26b 

10% test rredium 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 9 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

ginitial number in each replicate was 10~ 
. Significantly different (P<O.OS) fran the control. 

..... 
U1 
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TABLE 2. 'Ibtal nurriber of survivors of copepc:rls, Acartia tonsa, after . 
96 hours of exposure to the liquid phase of dredged· mate-
rial frurn M:>bile Ship Channel, AL~ · · 

Number of survi vbrs 
Replicate Disp:Jsal 50% 100% 

site water liquid phase liquid phase . 

1 10 9 9 
.. 

2 10 8 . 7. 

3 10 9 7 

'Ibtal 30 26 23 

Mean 10 8.67 7.67 

Variance 0 0.34. 1.34 

calculated 4.03 3.48 
t value 

T3b~·.ar 2.13 

t.05(4) 

D-2-16 
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TABLE 3. Measured salinity 1 pH 1 and dissolved oXygen dur .;.ng a 96-oour 
toxicit~! test with coper;x:Xis 1 Acartia tonsa 1 and the liquid 
phase of dredged material from r-Dbile Ship Channel 1 AL. The dis­
solved oxygen values are the means of measurE!r!V:!nts in three 
replicates fran each treatment; salinity and PH neasurements 
were in Replicate A of each treat:m:mt. · 

Nani.nal Dissolved oxygen 
c:oncentration Salinity 12!! (ng/i and % saturation) 

. (% li~d phase) __f2.oo) Ohr 9.6 hr 96 hr 

Site water control 28 8.3 8.2 7.3 (82) 

Culture water control 22 8.1 7.7 7.3 (80) 

10 28 8.3 8.1 7.3 (83) 

so 26 8.3 8.1 7.2 (81) 

100 25 8.3 8.1 7.2 (80) 

D-2-17 · 
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.·TABLE·4. ·Smvivai of.mysid shrinp, Mysidopsis bahia, during a 96-hour expoS\lre to the liquid 
phase .of dredged material fran M:lbile Ship Channel, AL. 

Exposure condition Replicate Tine of Ci>servation .- Nl.mi:ler of Survivors· 
Ohr 4 hr 8 hr 24 hr 48 hr 72 hr 96 hr .....,. -- -- --' 

Culttire water control 1 10 10 10 10 10 10 10 
.. ·-.:•:-l .. ~t.:. 2 10 10 10 10 10 10 10 

3 10 10 10 10 10 10 10 
30 30 30 30 30 30 30 

Site water control 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 1() 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

100% test medium 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

50% .test medium 1 10 10 10 10 10 10 . 10 
2 10 10 10 10 10. 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

10% test medium 1 10 10 10 10 10 :i.O 10 
2 10 10 10 10 10 10 10 
3 .10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

...... 
co 

,;;:. 

e 
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TABLE 5. Measured salinity, pH, and dissolved oxygen c'iuring a 96-hour 
toxicity test with mysid shrimp, Mysidopsis bahia, and the 
liquid phase of dredged ma.terial from r•bbile Ship Channel, AL. 
The dissolved oxygen values are the rreans of measurerrents · 
in three replicates from each treat:Irerit; salinity and pH rnea­
surem:mts were in Replicate A of each treat:Irerit. 

Nominal Dissolved oxygen 
concentration Salinity J2H (mg/~ and % saturation) 

(% liquid Ehase) (O/oo) Ohr 96 hr 96 hr 

Site water control 28 8.3 8.1 5.5 (62) 

Culture water control 22 8.1 7.9 5.3 (58) 

10 28 8.3 8.1 5.3 (60) 

50 26 8~2 8.0 5.3 (60) 

100 25 8.1 8.0 5.2 (58) 

. I 

D-2•19 
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'.MaLE · 6. SUrvival of sheepsht::ad m:i.nnows, Cyprinodon variegatu.s, during a 96-hour exp::>sure 
to the liquid phase of dredged material fran· M:Jbile Ship Channel, AL. 

Exposure condition ·Replicate Tille of Observation - Number of Survivors 
Ohr 4hr Shr 24 hr 48 hr 72 hr 96 hr ----.--

CUlture water control 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 

.3 10 10 10 10 10 10 10 
30 30 30 30 30 30 30 

Site water control 1 10 10 10 10 10 10 . 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

100% test rraiium .1 10 10 10 10 10 10 10. 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 -30 .. 

SO%· test Iredium 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 . 30 30 30 30 30 30 

10% test na:llum 1 10 10 10 10 10 10 10 
2• 10 10 10. 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

/ 

"" 0 

e 
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TABLE 7. Measured salinity, pH, and dissolved oxygen during a 96-hour · 
toxicity test with sheepshead minnc:Ms, 9'Prinoc10n variegatus, 
and the liquid phase of dredged material from t-k>bile Ship 
Channel, AL. The dissolved oxygen values are the means of mea­
surements in three ·replicates from each treatnent; salinity 
and pH measurements were in Replicate A of each treatnent. 

Naninal Dissolved oxygen 
concentration . Salinity J2H (!!S/9. and % saturation) 

(% liquid J2hase) (O/oo) Ohr 96 hr Ohr 96 hr. 

Site water control 28 8.3 8.0 8.3 (94) 6.3 (72) 

CUlture water control 25 8.3 8.2 9.9 (110) 7.2 (80) 

10 28 8.3 8.1 8.2 (93) 7.1 (81) 

50 26 8.3 8.0 7.7 (87) 6.9 (78) 

100 26 8.3 8.0 6.7 (75) 6.6 (74) 

D-2-21 
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TABL! a. Survival of oopepocis, .Acartia tcnsa, during a 96-00\.lr exposure tO. ~:-suspended ··"···,.,--·-: 

particulate ·ptlas:! of dredged-material fran M:>bile Ship Olannel, AL. · 

. -... ~ .. 

::-: .. 

Exposure oorxli.ti~ Replicate TiDe of Cbservatior. -~ of Survivors 
Ohr 4hr 8hr 24 hr 48 hr 72 hr 96 hr ---- ·-

CUlture water control . 1 10 10. 10 10 10 10 10 
2 10 10 10 9 9 9 9 ""-'--: 

J 10 10 10 10 10 10 10 
30 30 30 29 29 29 29 

Site water COntrol 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

t:j 
30 30 . 30 30 30 30 30 

I 
N 100% test ItEdium 1 10 10 10 8 8 8 7 I 
N 

2 10 10 10 9 9 7 7 N 

3 10 10 10 9 9 7 7 
30 30 30 25 25 22 21a 

50% test medium 1 10 10 10 10 10 9 9 
2 10 10 10 10 10 ·9 8 
3 10 10 10 10 10 8 7 

30 .•. 30 30 30 30 26 24a 

10% test ltEdium T 10 10 10 10 9 9 9 
2 10 10 10 10 10 10 10 
3 .10 10 10 10 9 8 8 ·.·-·· ········. 

.. 

30 30 30 30 28 . 27 27 ··, i 
· .. . ... .. . . 

agignificantly CU.fferent (P<O.OS) fran the control. 
t\) 
t\) 

·--~~~~~--

e e· 
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TABLE· 9. Total number of survivors of copepods, Acartia tonsa, after 
96 hours of exposure to the suspended particulate phase of 
diedged material from ~ile Ship Channel; AL. 

Number of survivors 
Replicate Disposal 50% suspended 100% suspendeci 

site water particulate phase particulate phaSe 

1 10 9 7 

2 10 8 7 

3 10 7 7 

Total 30 24 21 

r.taan 10 8 7 

.variance 0.00 1.00 o.oo 
calculated 3.51 3.00 

t value 

.Tabular 2.13 
t.05(4) 

D-2-23 
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TABLE 10. Measured salinity 
1 

pH 1 and dissoived o~gert during a . 96-houi . . 
toxicity test· with copei.XXls 1 Acartia tonsa1 · and. the. susPended ... · ... · · ··· 
particulate phase of dredged material from fvt:)bile Ship ChanneL 
AL. The dissolved oxygen values are · the .Ireans of meas~ts 
in three replicates from each treatirenti salinity and pH ·~.a-
surernents were in Replicate A of each treatnent.. · 

·::• 

Nominal concentration·. Dissolved oxygen 
(% suspended Salinity EH (ng/i and % saturation) 

particulate phase) (0/CXJ) 0 hr . 96 hr .. · 96 hr --
Site water control 28 8.3 8 • .2 7~3 (82) .·. 

Culture water control 22 8.1 7.7 7.3 • (80) 
.. 

10 28 8.3 8.1. l.2 (82) . 

50 26 8.3 8.;1 7~2. (81) 

100 25 8.3 8.1 7.3 (81). 

· ... , ... ' 
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TABLE 11. Survival of mysid shrinp, Mysidopsis bahia, during a 96-hour exposure to the 
sUspended particulate phase of dredged material fran M:>bile Ship Channel, AL. 

Exposure condition Replicate Ti.ne of ObserVation . - ·Nuni:ler of Survivors 
Ohr 4hr 8hr 24 hr 48 hr 72 hr 96 hr -- -- --

CUlture water control 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

Site water control 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

100% test rredium 1 10 10 10 10 10 10 9 
2 10 10 10 10 10 10 10 
3 10 10 10 9 9 9 9 

30 30 30 29 29 29 28 

50% test medium 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 '"·30 : 30·':·· 30 30 

10% test medium 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

e 

···: :·.::··,, · .. 

. . 
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TABLE 12. Measured salinity, pH, and dissolved oxygen·during a 96-hour 
toxicity test with mysid shri.np, :asidopsis bahia, and the sus­
pended particulate phase of dredg material from fvbbile Ship 
Channel, AL. 'i'he dissolved oxygen values are the rn:!ans of rn:!a­
surements in three replicates from each treatment; salinity 
ar.d pH rn:!asurements were in Replicate A of each treatment. 

Nominal concentration Dissolved oxygen 
(% suspended Salinity J2H (rrq/R. and % saturation) 

particulate J2hase) (o/oo) Ohr 96 hr 96 hr 

Site water control 28 8.3 8.1 5.5 (62) 

CU1 ture water eontrol 22 8.1 7.9 5.3 (58) 

10 28 8.3 8.1 5.2 (59) 

so 26 8~2 7.9 5.1 (57) 

100 25 . 8.1 7.8 4.8 (53} 

D-2-26 
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TABLE 13. Suzyival of sheepshead minnows, ~:;yprinodon variegatus, during a 96-hour exposure 
to the suspended particulate phase of· dredged material from .r.Dbile Ship Channel, 
~- . . . . . 

ExpoSure oondition Replicate Tine of Observation .:.. ·Number .of Survivors 
0 hr 4 hr 8 hr . 24 hr 48 hr 72 hr 96 hr. ----- -

CUlture water oontrol 1 10 . 10 J.o 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

Site water control 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

100% test nedium 1 10 .· 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 30 30 

50% test nedium 1 10 10 lu 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 3o· 30 30 30 

10% test nedium 1 10 10 10 10 10 10 10 
2 10 10 10 10 10 10 10 
3 10 10 10 10 10 10 10 

30 30 30 30 30 . 30 30 

e 

N 
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TABLE 14. Measured salinity, pH, and dissolved' oxygen during a 96~hour. 
toxicity test·. with sheepshead minnows,. Cypiinodon variegatus, · 
and the suspended particulate phase of dredged material from 
M::>bile Ship Channel, AL. The dissolved oxygen values are the 
neans of neasurenents in three replicates from each treat:rrent; 
salinity and pH measurenents were in Replicate A of each 
treatnent. 

Nominal concentration Dissolved· oxygen 
(% suspended Salinity J2H (rtq/£, and % saturation)· 

particulate phase) . (c/oo) Ohr 96 hr Ohr 96 hr 

Site water.control 28 8.3 8.0 8.3 (94) 6.3 (72) 

CUlture water control 25 8.3 8.2 . 9.9 (110) 7.2 (80) 

10 26 8.3 8.2 .8.4 (94) . 6.8 (76) 

50 24 8.2 8.2 7.6. (84) 6.4 (71) 

100 24 '8.1 8.1 7.7 (86) 6.6 (73) 

; .. 
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TABLE 15. Survival of quahogs (Mercenaria roorcenaria), polychaetes 
(Neanthes arenaceodentata), and mysid shrlinp (Mysidopsis 
balu.a) exp:>sed for 10 days to the solid phase of dredged 
material from M:>bile Ship Channel, AL. 

· Species and sample replicate Number of survivors on. da~ 10 
··Reference sediment Dredged material 

Quahogs 1 20 20 

2 20 20 

3 20 20 

4 20 20 

5 20 20 

100 100 

Polychaetes 1 14 20 

2 12 15 

3 18 16 

4 17 18 
,:. 

5 16 17 

77 86 
t·.:: 

Mysids 1 16 15 

2 15 13 

3. 17 18 

4 13 13 

5 15 16 

76 75 

D-2-29 
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TABLE 16. Total nUmber ·of ·surviVors after 10 days of exposure to ·.the 
solid pha~ of dredged material ftam fvbbile Ship Charinel, AL. 

Total Number of Survivors 
Replicate Reference Dredged 

sediment material 

1 50 55 

2 47. 48 

3 55 54 

4 50 51 

5 51. 53 

Total 253 261 

Mean 50.60 52.20 

Variance 8.30 7.70 

calculated 0.90 
t value 

.Tabular l.Bl 
t .05(8) 
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TABLE 17. Measured salinity, temperature, pH, and dissolved oxygen (00} during a 10-day 
toxicity test with quahogs (Mercenaria mercenaria}, polychaetes (Neanthes 
arenaceodentata} , and mysid shr~ (~sidopsis bahia) , and the solid phase 
of dredged material from l-bbile Ship Channel, AL. The 00 values are the means 
of measurarents in five replicates fran each treatment: salinity, tempera­
ture, and pH measurarents were from replicate Lof each treatment. 

Exposure. 
condition and· Time (days) · · 
measurenent 0 1. 2 3 4 ·. 5 6 7 8 9 -~--TO 

-- --· 
Reference sediment 

Salinity (o/oo} 30 . 31 30 31 30 30 30 31 30 30 30 

Temperature (°C} 15 15 16 17. 18 17 17 17 15 1'. ., 15 

00 (ng/~; % of sat.} 6.5 6.4 6.5. 6.7 6.5 5.6 6.4 5.8 7.4 7.8 5.9 
(80} . (79) (81} (86) (84) (72} (82} (74} (91) {96} (73) 

pH 7.4 7.6 7.6 7.7 8.1 7.5 7.4 7.5 7.4 7.6 7.7 

Dredged material 

Salinity (o/oo) 30 31 30 .· 31 30 30 30 31 30 30 30 

. Temperature (°C} 15 15 16 17 18 17 17 17 15 15 15 

00 (ng/R.; % of sat~} 6.6 6.5 6.3 6.7 6.5 6.1 6.7 6.0 7.6 7.8 6.7 
. (81) {80) (79} (86) (84} (78} (86) (77} {94} (96} (83) 

pH 7.7 7.7 7.7 7. 7 8.2 7.5 7.5 7.5 7.5 7.6 7.6 

w ...... 
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TABLE 18. Coneentrations in clams, M;rcenaria nerceriaria, fran fhe test 
. population (backgrmmd) and m those eJqX>sed to t::he. solid: phase. 
of reference sedinent ci.nd dredged material fran r.bbile ··Ship .• · 
Charmel, AL. Concentrations are ·reported as ~le-body .tissue 
(less shell) based on wet weight, and are parts ]?er mill,ion 
(micrograms per gram) for cadmium and petroleum hydrocarbOns··· 
and parts per billion (nanograms per gram) for pesticides and.·· 
PCB. 

Constituent 

.Cadmium 

M9rcury 

Petroleum 
hydrocarbons 

Aldrin 

. Tissue eoncerttration 
Replicate Background . Reference Dredged 

sediment material 

1 0.18 ·0.22 ·o.24 
2 0.24 0;.24 
3 0.19 0 •. 24 
4 ·0.20 0.24 
5 0.20 0.19: 

M;an 0~21 0;.23 

1 31 36 25 
2 12 35 
3 <11" ·3r·· 
4 24 33 
5 40 46 

M;an 25 34. 

Fl F2+F3 Fl F2+F3. Fl F2+F3 

1 <1.0 <1.0 <1.0 <1.0 . <1.0 . <1.0 
2 <LO <1.0 <4.0* <1.0 
3 <1.0 <1.0 <1.0 <LO 
4 <1.0 <1.0 <1.0 <1.0 .. 
5 <1.0 . <l.Q <l.Q <1.0 

1 <70 <70 <70··· 
2 <70 <70 
3 ·--- <70 <70 
4 <7Q <70 
5 --- <70 <70 

*I.Dwer limit is higher than other replicates because of a low re-
covery of the internal standard. · . 

(continued) 
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TABLE lB, continUed. 

Tissue concentration 
ConstitUent Replicate BackgrOund ReferenCe Dredged 

sedim:mt material 

BHC (lindane) 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

Heptachlor 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 5. <70 <70 

p,p' DO!' 1 <70 <70 <70 . ¢_; 
2 <70 <70 
3 <70 <70 
4 ---. <70 <70 
5 <70 <70 

p,p' ODD 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

o,p' DDE 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

Chlordane 1 <70 <70 ·;70 
2 <70 . <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

Dieldrin 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

{continued) 
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. TABLE 18, continued • 

. . 
' 

Tissue concentration 
Constituent Replicate Background Reference Dredged 

sedi.nent material 

Endrin 1 <70 <70 <70 
2 <70 <70 
3 -- <70 <70 
4 --- <70 <70 
5 <70 <70 

Toxaphene 1 <100 <100 <100 
2 <100 <100 
3 -- <100 <100 
4 <100 <100 
5 <100 <100 

Mirex 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

Methoxyclor 1 <70 <70 <70 
2 <70 <70 
3 <70 <70 
4 <70 <70 
5 <70 <70 

PCB 1 <70 <70 <70 
(Aroclot® 1254) 2 <70 <70 

3 <70 <70 
4 <70 <70 
5 <70 <70 

I· 
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APPENDIX A 

Location of Dredged Material. Sampling Station, M:>bile Harbor, Alabama 
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APPENDI:< B 

Analytical Methodology !.':::>r the Detennination 
of Selected Chemicals in Cla~o TiE.sue {Mercenaria rrercenaria) . . 

cadmium {Cd) 

Samples were thawed . and horrogEJtiZed using a Willems Pl'20 PolytrorJ.ID 

harogenizer. A rinse of 1:1 nitric acid {HN03 ) followed by 1:3 hydro­

chloric acid (HCl) and a final rjnse with deionized water was used be­

tween samples. A weighed aliquot {4-5 grams [g]) of horrogenized tissue 

was placed into a Teclmicon digestion tube containing. 15 milliliters 

{rt\!1.) of acid-digest mix {2:1 volune:volune [v:v] solution of 30% hydro-

gen peroxide and . concentrated reagent grade HN03 ) and heated at approxi­

mately 70 degrees Celsius {°C) until foaming ceased {about 2 hours). To 

insure that all the tissue was digested, the sample was mixed with a 

vortex mixer and an additional 5 rt\!1. of acid-digest mix was added. The 

sample was then boiled vigorously at 130°C for one hour, and then at 

200°C for one hour. 

The concentrated extract was quantitatively transferred to a 25-~ 

volunetric flask and diluted •>Jith distilled/deionized water. The di-

luted extract was transferred to an acid-washed scintillation vial {1: 1 

HN03 and 1:3 HCl rinse) equipped with a Teflon®-lined screw cap, for 
. -

storage prior to analysis by atomic absorption spectroscopy. 
) 

The Cd concentration was detennined by flarre atomization using the 

following instrumental conditions: 

Instrument: - Perkin-Ellrer M:xlel 305A, equipped with a deuterium 
arc background correction accessory -

Source lamp: Cd, electrodeless discharge lamp 

D-2-39 



Lamp: 5 . 5 watts 

Wavelength: 228. 8 nancmeters (run) 

Signal band width: 0. 7 run 

Range: 1 mV 

Scale expansion: 90° 

Damping: 1 

Flame conditions: Fuel - acetylenb 
Oxident - air 

Rotareter - 8. 5 
Rotareter - 11. 0 . 

Chart speed: 5 mill:i.rreters (rnn) /minute (min) 

Rest:Qnse: Half-scale chart deflection for 0.15 parts per .million 
(ppm) Cd .. 

. . 

calibration curves were obtained by plotting resiX>nse (rnn peak 

B:-2. 

height) versus concentration (micrograms [ IJg] /Jilt) of Cd stanciards in 

distilled/deionized water containing 1% Ultrex HN03. One standard cind · 

reagent blank were enalyzed after ew~ry 5 samples. Qualit:y control 

samples were prepared by fortifying approximately 1 g clam tissue with 

1, 5, and llJ IJg of Cd to yield concentrations of 1, 5, and 10 IJg/g Cd, 

respec..;tively. Samples were analyzed by the aboVe nethocl with the re.;..: · 

sul ts shown in Table B-1 ~ . 

The analysis of blank tissue (Table B-1) shows varying concentra­

tions of Cd. The effect of biological variability on analytical deter-

. minations of envirornnental organisms, is well knOwn~ In order to stati$'-

tically detennine a background tissue concentration, ·and use it as a 

correction in analytical results of samples, multiple analyses (greater · 

than 20) of unextx>sed organians as well as samples, \tJOUld be required . 

(.r-t>ntgonery et al., 1976) . 
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TABLE 1. Recovery of Cd fran clam tissue 

Cd added, IJS Cd recovered, IJS % recovery 

Blank 0.098 

Blank 0.20 

Blank 0.098 

1.0 1.1 110 

1.0 1.1 110 

1.0 1.1 110 

5.0 4.8 96 

5.0 . 4. 7 94 

5.0 4.6 92 

10.0 9.5 95 

10.0 9.6 96 

10.0 9.7 97 

Average recovery 100 (±7 .6) % 
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The min:imtml detectable concentration of. Cd in tissue was 0 .18 1-1g. 

The method derronstrates a quantitative recovery of Cd fran tissue, there­

fore no correction factor was used in the calculation of analytical re-

sults of samples. 

Mercury (Hg) 

Samples were thawed and hatngenized, using a Willems PI'20 Polytron 

hcrn::lgenizer. A rinse with 1:1 HN03 and 1:3 HCl, and a final rinse of 

deionized water was used between samples. Weighed aliquots (1-4 g) of 

the harDgenized tissue . were placed into Teclmicon digestion tubes. A 

low-temperature sulfuri~ acid (H2S04 ) digestion procedure (Perkin-Elmer, 

1972, #303- 3119) was used with the following m::xiifications. A 10-rcij, 

volume of concentrated reagent grade H2S04 was added to each. ~rnple, 

mixed using a vortex mixer and an additional 10 tru, of acid added. Sam-

ples were digested, in the Teclmicon tubes, for 2 hours at 60°C, using 

a Teclmicon block digester. If particulate matter was still present, 

an additional 2 tru, of concentrated H2S04 was added. once digested, 

approximately 0. 2 · g of potassium permanaganate (I<Mn04 ) crystals was 
. . . . . . 

added to each sample and mixed, using a vortex·mixer, until the solu-

tion· turned purple. If no purple color was obtained, .the sample was 

mixed for a longer tine, or if still unsuccessfUl, rrore I<Mn04 crystals 

were added and the ·sampie further riri.xed. · Samples were transferred vol;... 

umetrically, with three 5 w, aliquots of deionized water, to 50 Ill£ vol­

umetric flasks. The volumetric flasks were cooled in an ice bath and 

swirled to assure catplete mixing, prior to dilution to 50 Ill£ with 

deionized water. ' 

D-2-42 . 
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The diluted extract was transferred to acid-washed bottles equipped 

with Teflon-lined screw caps, for storage prior to analysis by atanic 

absorption spectroscopy. 

· The nercury con~entration was detennined by an automated cold vapor 

teclmique (Koirtyolann and Khalil, 1976) and atanic absorption s:pectro­

scopy. The sample rate was 20 per hour, with distilled/deionized water 
. . . 

used bebveen samples to improve the baseline. The samples were mixed 

internally with 3% soditnn chloride-3% hydroxylamine sulfate in water 

(Weight/volume [w/v]),. to react readily reducible canponents. The mix-

ture was further reduced using a 10% stannous sulfate so:ution, in 2N 

H2.S04 (w/v), thus li.berating elemental Hg vapor, which was transferred 

to the closed cell. 

Because of problems with bubbling, nodification of the gas phase 
. . . 
separation apparatus were made. A hot air dryer was used to heat the 

gas separator and a bubble was blown in the tubing between the gas sep­

arator and absorption cell. . Both m:xhfications inhibited bubbles from 

. being carrier into the light ·beam. 

The ··following instrumental conciitions were used to detennine the 

Hg concentrations: 

Automated sampler: Teclmicon Autoanalyzer V and Cam 27-Bl62 
20/hour.l:l 

Instn:llrent: Perkin-Elicer MJdel 305A 

Recorder: Perkin-El.Irer MJdel 56, 0-5 mV full-scale 

Purge gas: air 12 . 5 w.t /min 

Source. lamp:. · Hg, electrodeless discharge lamp 
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Lamp: 5 wat:ts 

Wavelength: 253.7 nm 

Signal band width: .0.7 nm 

Range: 5 mV 

·Scale expansion: 90° 

~ing: 1 

Chart speed: 5 mn/mirl 

B-6 

Response: Half-scale chart deflection for 7 nanograms (ng)/xm Hg · 

Calibration curves 'Were Obtained by plotting response (nm :peaY. 

height) versus concentration (ng/mQ.) of Hg standards in deionized/dis­

tilled water containing 40% H2S04 and 1 drop (or to excess) of 5% KMn04. 

Two standards and a blank Were analyzed after every 5 · sarcples • · Quality ·· 

control samples were prepared by fortifying approximately 2 g of blank.· 

clam tissue with 0.25,. 0.50, and 1.0 llg of Hg to yield CQncentrations 

of 0.13, 0.25, and 0.50 IJg/g, res:pectively. Samples were analyzed by 

the above rrethod with the results slnwn .in Table B-2. 

The analysis of blank tissue (Table B-2) shows varying conceptra-:- · 

tions of Hg. The effect of biological vcfriability on analytical deter­

minations of envirorurental organisms, is well known· In order to statis­

tically determine a background concentration and use it as a correction 

in analytical results of samples, multiple analysis (greater than 20) · 

of unexposed organisms (blanks) ~uld .be reqci.red (r.t>ntgorrery, op. cit.). 

Therefore no correction for. background concentration was used. 

The minimum detectable concentration.of. Hg in tissue was 0~23 ng. 

Since results of the recovery study indicated a· quantitative recovery 
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TABLE B-2. Recovery of Hg fran Clam Tissue 

Hg added, ng Hg recovered, ng % recovery 

· Blank· 97 

Blank 41 

250 360 140 

250 290 120 

500 520 100 

500 540 110 

500 590 110 

1,000 1,100 110 

1,000 1,120 110 

1,000 1,110 110 

Average recovery 110 (±11. 9) % 
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. . . 

. · · . ·of· Hg, using the method, no correction. factor was used in the calC\lla-

·~.:: tiori of analytical· results of sarrples. 

Pesticioes and PCB 

Tissue sarrples (approximately 10 g) · were prepared ·for gas chrdlna..; 
. . . 

. · .. 

tographic analysis by extracting the sample twice with 30-m~ pOrtions 

of 1: 1 diethyl ether: hexane for 1 minute by using a PolytroniD Prio he>m:r 

genizer. The sampie was centrifuged between extractions aJ'ld the ex­
tracts filtered through anhydrous sodium sulf.:ite into a Kuderna-:-Danish 

evaporative Concentrator equipped with a 10-m2. graduated cvat:·:-rator tube. 

The extract was concentrated over .a steam bath and the volume adjusted 

to exactly 5 • 0 m2. • 
. . 

.A 3 .0-mll. portion of the concentrate was transferred to a 0. 9 x 25-

cent:i.Ireter (em) Pyrex® chranatographic colurm containing 2. 3 g of ac­

tivated (130°C) Florisil 60/100 mesh with a 1 an layer of anhydrotlS · 

sodium sulfate above it. The colurm was prerinsed with 50 m~ of h.e>cane 

before sample apPlication. 

The colurm was eluted with a 50-m.i. volmre of 6% diethyl ether-in-
. . 

hexane to rern.We PcB and pesticides, except endrin, which was stripped 

fran the colurm with a 50~ portion of 1% methanol-in..;.benzene. The 

6% diethyl ·ether-in-hexane fraction was concentrated to approximately 

2 w for silica gel chratetography~• The 1% ·nethanol-in.;..hexane. fraction 

was concentrated t.O 5. 0 m2. for gas chranatographic analysis. Both con-:­

centrations were carried out over a steam bath by usin~ a gentle !=-~:.ream 

of clean dry air. 

The concentrated 6% diethyl ether-in-hexane fraction was transferred 

to a 0. 9 x 25-cm Pyrex chranatographic colurm. Containing .3. 0 g ·of acti- · 

vated (150°C) grade 922 Silica Gel. The colurm was prerinsed with a 
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50-mR. volune of pentane before saJ11.)le ap;··lication. 

The column was eluted with a 5C·-m£ iTolune of pentane followed by 

a 50-m~ volune of 1% nethanc1_-in-he."·.me~ by using 2-3 pounds per square 

inch (psi) nitrogen gas pressure. ·,.ne fractions were collected sepa-

rately 1 concentrated to 5. 0 m~ by usi~·,g a gentle stream of clean dry air 1 

and analyzed by gas-liquid chromatography with the fraction pattern 

listed in Table B-3 and retention time and response listed·in Table 

B-4. 

Gas chromatographic analyses were performed by using the following 

instrl.liTental conditions: 

Instr\.liTent: Perkin-Elner M:xiel 3920 gas chranatograph equipped 
with 15 microcuries Ni -6 3 electron capture detector 

Recorder: Perkin-Elner M:xlel' 023; 0-1 mv full scale 

Column: 6' x 2-rnn (ID) Pyrex packed with 3% OV-10 1 80/100 nesh 
· Supeleoport 

'l'ercq)eratures (°C) : Column - 200 
Inlet - 250 
Interface - 250 
Detector - 350 

Gas flows: ·Carrier: 50 cc/min 5% net.h.arie:95% argon 

Chart speed: 40 em/hour 

Attenuation: 32X. 

Calibration curves were produced by plotting peak height (rnn) versus 

weight (ng) of standard injected. Analytical standards were prepared by 

......... _. · · -f= "'"""lvtical pesticide ar.d PCB standards with hexane to yield 

~rking standard:~:;::-;-~~~~~~---;:~~~~~;~~~~s\ 
used for all the pesticides quantitated except chl~rdane. Separate anal~'\ 
tical standards were used for chlordane and Aroclor® 1254. Aroclor 1254 

and chlordane were each quantitated based on a single iSOIIEr peak. 
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TABLE B-3. Silica Gel Fraction Pattern 

Compourid 

Aldrin 

Heptachlor 

Chlordane 

Aroclor 1254 

Mirex 

Lindane 

o,p'DDE 

Dieldrin 

p,p'DDD 

p,p'DDT 

t-ieth.,xychlor 

Pentane 

X 

1% methahol­
in~benzerie 

Approximately 5% Approximately. 95% 

Approximately 5% Approximately 95% 

X 

. lf• 

X ~. ,. 

X 

X 

X 

X 

X 

X 

,.' ~ . 

D-2-48 
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TABLE B-4. Retention T.i.nes and Response 

Half-scale 
Coop:>und Retention chart-response 

tine (minutes) (J2icograms) 

Lind,ane 1.0 160 

Heptachlor 1.6 240 . 

Aldrin 2.2 220 

o,p'DDE 3.3 5oo· 

Dieldrin 4.2 500 

p,p'DDD 5.4 500 

·Endrin 8.2 1,500 

Methoxychlor 10.9 3,500 

p,p;DDI' 7.2 1,500 

Mirex 13.4 1,600 

Aroclot® 1254 6.1* 250 

Chlordane 1.5* 200 

,,., 

*Isomer useo for quantitation. 

·· D-2-49 
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Blank tissue (approximately 10 g) was fortified with pesticides/PCB 

standards-in-acetone and analyzed by the above method. The analytical 

results of all samples were corrected for the average percentage re­

ooveries shown in Table B-5. The minimum detectable·. concentration of 

pesticide for PCB in tissue was 50 ng/g. 

Petroleum hydrocarbons 

A 10-g sample of frozen tissue was honDgenized in a 50-mR. centrifuge 

tube equipped with a Teflon-lined screw cap by using a Willems PTlO.hamo­

genizer. The probe was rinsed with 5 mi. of 4N NaOH and the rinse added 

to the centrifuge tube. · The Centrifuge tube was capped and placed in an 

oven at 90°C for 2 hours. The sample was shaken vigoro~sly at the end 

of the first }'x)ur. 

Once the sample had cooled, 15 mi. of ethyl ether wa:; added and the 

tube shaken vigorously for 1 minute. The sample was then centrifuged 

at 2,000 revolutions per minute for 10 mi.rlutes and the ethyl ether layer 

'transferred to a 1-ounce narrow-llDuth glass bottle equipped with· a Teflon­

lined screw cap, using a 50""1l\t syringe equipped with a long, large-gauge 

needle. 

An additional 10-rnR. volume of ethyl ether was added to the aqueous 

·layer in the centrifuge tube, and. the extraction repeated as before. 

The t.WJ ethyl· ether extracts· were canbined and dried by the addition of 

· 1 g of anhydrous magnesium sulfa~. 

The corrbined extractwas decanted into a 25-rnR. evap:>rator tube ron­

taining a few small p:>rcelain chips and fitted with a llDdified Snyder 

· cohmn; the extract was concentrated to approximately 1 m by using a 
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Kontes® Tube Heater set at 75°C. A 2.0-mi volUIIe of hexane was added, 

and t.~e sample again concentrated to approximately 1 ln.!!. at ll0°C. 'rhe 

Saltlple was renoved fran the tube heater and the tip heated at. approxi- ·. 

mately 120°C nntil the solvent had been allowed to reflux and rinse the · 

walls of the tube~ 

A silica gel separation column was prepared ~~ing a 9 x 250-trm.column 

equipped with a sintered glass disc, Teflon stopcock, and 10~ reser.;... 

voir. The column was packed by first filling it with petroleum ether 

and then adding 10 g of silica gel (M::B No. sx 144-:-7) , activated at 150°C 

overnight, with gentle vibrating to elimina.te air bubbles. A needle 

valve was attached to the top of the reservoir and the system pressurized. 

at 2-3 .i:?Si with nitrogen gas. 

The column was prewashed with 25 m.Q; of methylene chloride, followed· 

by two 2-rnt petroleum ether rinses, and a final 40-m.!l. petroleum ether. 

rinse. All of the prewash eluates were discarded. An elution rate of 

1-2 rnt/rninute was maintained. 
. . 

The concentrated tissue extract was ·transferred onto the column, 

followed by three 1-m.!l. petroleum ether rinses, eluted under pre.ssure, 

and the eluate collected in a 25-m.!l. concentrator tube. An additional 

22-m.!l. volurre of pet..roleum ether was added to the column, eluted under 

pressmP and collected in the sane concentrator tube. This total eluate 

' was Fraction I and contained .the saturated hydrocarbons. 

A 50-m.!l. velure of 20% rrethylene chlorid~in-petroleum ether (vol ~ 

urre:volurre) ·was added to the. column and two 25.o.m.!l. eluates collected, 

under pressure, in separate 25-m\1. concentrator tubes. These were Fractions 

2 and 3 and contained the .norio- and diaromatic-hydrocarbons, and the 
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triaranatic hydrocarbons, respectively. 

A 100-microliter {JJ2.) vol\.JI're of 1 milligram (nq)/mR. n-dotriaoontane-

in-heptane standard was added to each fraction . and the fractions concen-

trated to approximately 0. 2 mR. by using the tube heater. The concentra­

ted eluates were adjusted to a 0.5-mt voll.JI're with heptane, and an aliquot 

of each f:raction renoved for gas chranatographic analysis. The aliquots 

for Fractions 2 and 3 were combined and the vol\.JI're concentrated to exactly 

half.· Fraction 1 and the canbined Fractions 2 and 3 were analyzed by 

using the following instr\.JI'rental condi tiona: 

Instr\.JI'rent: Hewlett-Packard M:xiel 5840A gas chranatograph equipped 
with dual flame ionization detectors, and a M:Jdel 7671A 
uutamatic sampler 

ColUJ'ra'ls: 2 each 10' x 2-mn (ID) stainless steel, t>acked with 3% 
CN-17 on 100/120 mesh Chrarosorb Q 

'l'erlq)eratures {°C): Column - 60-300 at 8°C/minute 
Inlet - 250 
Detector - 325 

Time 5: 20. 00 minutes 

Gas flows: Carrier - 25 mR./min nitrogen 
Reactant - 40 m2./min hydrogen 
Support ~ 240 m2./min air 

Chart speed: 0. 5 an/min 

Area rejection: 0 counts 

Attenuation: 128 

Slope sensitivity: 0.50 

Retention time: · 28.1 min for internal standard 

FID signal: -A+B 

Response: Half-scale chart response with 200 ng n-dotriacontane 
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In order. to verify the recovery of the intemal standard, n-dotri-
' . 

aocintane:, quality control st:.anaards were produced by extracting blank 

·tissue (approximately 10 g) by the above proced~ and analyzing the 

resultant SClll'ple extracts. A calibration curve was . produced by plotting 

peak. height (nmt versus weight (ng) of n-dotriacontane injected. The 

recovery of the internal standard is shown in Table B-6. 

'1\o.'o chemicals were chosen to verify the recovery of ~troleurn hydro­

carbons with the method. Analytical standards of nonadecane and 2,3-

dimethylnaphthalene were prepared by dilution of stock ItBterial with 

heptane to . yield 1, 000 rrg/i nonadecane and. 2, 3-dimethylnaphthalene stan­

dards, respectively. Control tissue (approxilrately 10 g) was fortified 

by the addition of 1 mR. of the 1,000 ppn nonadecane and 2,3-di.methyl­

naphthalene mix and analyzed by the above method with the results as 

shown in. Table B-7. Unfortified tissue was also analyzed to act as blanks. 

A calibration curve was produced by plotting ~ak. height (nm) versus 

weight (ng) of injected nonadecane and 2, 3-di.methylnaphthalene, res­

pectively. 

The analytical resUlts of samples were calCulated by comparison of 

the total peak. areas found, fran 4. 0 minutes retention time through the 
~ ' . 

. . ·. 

end of the program, with the area of the n-dotriacontane internal stan-
' ' 

dard. No correction for method recovery was used in the calculation of 

SClll'ple concentrations. All analytical resUlts of samples are rept""rted 

in ~·g/g as n-dotriacontane. The mininrum detectable concentration of ~t-

roleuin hydrocarbOn in tissue was 0.5 lJg/g as dotriacontane. 
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TABLE·B-6. Recovery of n-dotriac(mt:.me 

&mp1e Sanp1e n-dotriacontane n-dotriacontane % recovery 
weight (g) added (llg) recovered (pg) 

Fraction 10.04 1GO 102 102 1:-A 

Fraction. 
(2 + 3)A 

100 83 83 

Fraction 10.03 100 80 80 1-B 

Fraction 100 107 107 (2 + 3)B 

Fraction 10.16 . 100 113 113 1-c 

Fraction 100 100 100 (2 + 3)C 
Mean and standard deviation 97.5 ± 13.2 
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TABLE B-7. Recovery of nonadecane and 2, 3-dinethylnaphthalene 
·?.~ 

Sample nonadecane, nonadecane 
Sample weight 2, 3-dinethylnaphth:Uen.e recovered % recovery 2, J::..ru.xrethy !naphthalene %recovery 

(9)_ added (~g) 
---· 

(~g) recovered (~g) 

Spike -A 10.18 1,000 

Fraction 1 1,150 115 

Fraction 2&3 1,220 122 

Spike .. B 10.17 1,000 

Fraction 1 1,130 113 

Fraction 2&3 · 1,180 118 

Blank A 10.04 

Fraction 1 <5 

Fractj.on 2&3 <5 

B1ank·B. 10.03 

Fraction 1. <5 

Fraction 2&3 <5 

AvP..rage 114 ·Average ·120 
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SECTION E 
THE SELECTED PLAN 

1. This section desc~ibes the plan selected as a resuh of the formu­

lation process presented in Section D, Appendix 5 of this report. The 

.plan elements are defined and information is presented on design, con­

struction, and operation and maintenance for a general understanding 

of the technical aspects, along with the plan's accomplishments and 

effects. Section F of Appendix 5 presents an economic analysis of 

the selected plan. A general map showing the r£:commended plan is 

shown in figure E-1. · 

PLAN DESCRIPTION 

2. The plan selected for improvement of Mobile Harbor consists of en­

larging the existing ship channel to provide a depth of 57 feet and a 

width of 700 feet :from the 57-foot depth contour in the·Gulf of Mexico 

for a distance of about 7.4 miles to a point in Mobile Bay near the 

eastern end of Dauphin Island; enlarging the channelthrough Mobile Bay 

to a depth of .55 feet and a width of 550 feet for a distance of about 

27 miles between the inner end of the gulf entran.::e channel and a point 

about 3.6 miles south of the mouth of Mobile River; enlarging the 

channel into the harbor to provide a depth of 55 feet and a width of 

650 feet for a distance of about 4.2 miles to a point 1 mile south of 

the Interstate Highway 10 tunnels and providing an anchorage area 500 

feet wide, in addition to the channel width, 55 feet deep and 4000 feet 

long on the east'side of the main channel and immediately south of a turn-

· .. ing basin to be con~trucied to a 55-foot depth, a 1500-foot width (in­

cluding the channel) and 1500 feet.long just south of Little Sand Island. 

Total length of the improved harbor channels is 38.6 miles. The channels 

.have side sl6pes of one vertical on five horizontal. The plan proviqes 

two feet of allowable overdepth to compensate for inaccuracies in 

dredging. 

3. New work channel excavation between the gulf and thelower 8000 
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feet of the main bay channel would be by hoppsr dredge with ~terials de­

posited in a deep-water disposal area in the gulf tentatively located with· 

in a 16 mUe radius of the mouth of Mobile Bay. Initial ex~avation of the 

lower bay channel to a pointnear Theodore ship channel would be by a 27 inch 

or comparable hydraulic dredge utilizing d·.unp scows and tow boats to transport 

the dredged material to deep-water in the gulf for dispe1al in the same loca­

tion as the material from the entrance channel. Costs developed for this plan 

are based on the dredged new work from the lower bay channels and the total 

harbor maintenance material disposal sites being located as shown on figure 

E-2. Final selection of a site is pending Phase 1 studies and prepa:\"'ation of 

an EIS by the Environmental Protection Agency. The remainder of the new work 

material in the upper bay would be excavated with a 30 inch or comparable 

hydraulic pipeline dredge with the material being place in a fill area to be 

constructed in the vicinity of the Brookley waterfront. 

EVALUATED ACCOMPLISHMENTS 

· 4. Evaluated accomplishments that would result from implementation of 

the selected plan are direct transportation savings to deep-draft 

commerce and land enhancement benefits. The transportation savings 

would be realized principally in the movement of iron ore and coal 

. throug~1 Mobile. Total savings constitutes an average annual equiva­

lent benefit of $33,130,000. 

IMPACTS OF PLAN 

5. Unavoidable adverse impacts associated with the plan would arise 

from the dredging and disposal operations which would destroy some 

benthic populations, increase turbidity, cause permanent physical loss 

of a shallow water bottoms to be filled in the upper bay, commit addi­

tional bay and gulf bottom to navigation channels, and result in long­

term intermittent disruption of habitat at the gulf disposal areas. Other 

adverse impacts, that can be avo4 -1ed only through remedial measures, are 

associated with modifications to overall circulation patterns in the 

bay caused by channel construction, and sites of historical significance, 
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if Any, located within the channel 'li;;.lment and disposal areas. 

Secondary impacts would resu};; f~om ~ni•Hulated economic development of 

the area that would probably occur :· i:Ott construction of the selected plan. 

6. Benthic populations would be des\..coyed by channel construction and 

layers of sediment deposited on the bottom by mud flows during disposal. 

The amount of bay bottom that would be affected by the considered plan 

would be about 5.8 square miles including; 1.1 square miles due to 

widening the bay channel, 2.7 square miles for the Brockley expansion 

area, and 2.0 square miles attributed to mud flows during construction 

of the disposal area dikes. The 2.7 square miles COIIIUitted to the dis~ 

posal area would result in permanent loss of esturaine nursery habitat 

and recreation/fisheries use of that portion of the upper bay. The 2.0 

square miles affected by mud flows adjacent to the dikes .would result in 

temporary loss of benthic habitat. In addition, the offshore area affected 

by the dredging and disposal operations would include 0.8 square miles for 

modifications to the bar chnnnel and an unquantified area within the 100 

square miles· designated for gulf disposal. 

Under the present maintenance practices for Mobile Harbor 31.3 

square miles of bay bottom adjacent to the channel and 4.0 square 
. . 

_miles of near shore gulf botto•n are committed to disposal of dredged 

material. The impacts associated with the consi4ered disposal plan as 

compared to the ,existingmaintenance practices will be investigated 

further during Phase 1 studies. This will include an overall study 

of the usage of the various portions of Mobile Bay, and additional 

studies of the gulf disp·osal area. These studies are discussed in 

more detail in paragraph 31. 

7. A minor release, to the water column, of nutrient related constitu­

ents and some heavy metals would occur during the open water disposal 

operations. The release of pollutional constituents would be expected 

to be transitory _and limited to the immediate vicinity of the discharge 

_point. Reduced dissolved oxygen levels would be associated with the 
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initial high leveh of turbidity and suspended .solids near the di~-. ·. 

charge point. Increased turbidity would-temporarily red,uce photo-. 

syntheais and, hence phytoplankton, the base of many food chains, 

would be reduced during the construction period. However, . turbidit~· 
and mud flows can be minimized by modifying the pipeline configura­

tiJn at the discharge point. There will also be short-term effects· 

from air pollution and increased noise levels during the dredging 

operations. 

8. According to limited physical model studies, modifications to tl.e bay 

ship channel would cause a change in the overall salinity ciistribution with­

in Mobile Bay. This is the appa re~t result of the deepened channel which in- .. 

creases the salt wedge intrusion up the Mobile River. Additiortalmodel tests· 

would be conducted for the considered plan during Phase 1 studies. to det.ermine 

the order of magnitude and effects of the 55-footcleep channel and any mechanisms 

for offsetting the effects of the enlarged channel· if the impacts are deemed to 

be undesirable. The model studies inq.t.cated a general freshening of the. water 

within Bon Secour Bay. Oyster production within this area .could. increase .with 

the possibility of improved spatfall. 

9. A complete cultural resources survey of the areas to be affected would 

have to be completed prior to any construction. Magnetometer SUJ:'Veys of 

the under water areas would identify any anomalies. Measures would be 

taken to protect and preserve any objects or sites of historical Signifi­

cance within the channel alignment and disposal areas. 

10. The selected plan would provide a long term .solution for dredged material 

disposal. The life of the bay shollld be extended as a result of taking aU 

the future maintenance dredged material to the gulf. 
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• 11. Secondary impacts of the considered plan could include h~gher leveh of 

noise, water, and air pollution related to increased economic development of 

the area. The channel improvement would enhanl!e the Port of Mobile's import­

ance and competitive position in world shipping. · There would be a\'\ increase 

in population, employment, housing, industrial and commercial development, 

water borne co11111erce, and portexpansion. However, similar patterns of 

growuh are expected to occur with or without the co~sidered plan of 

development. 

12. The selected plan would enhance the possibility of economic development 

in the area as a result of lowered shipping costs and the creation of an 

additional parcel of prime area for deepwater oriented industrial or harbor 

tenninal uses. The conside1:ed plan WOtAld make major contributions to both 

National and re3ional economic development and toward easing the present 

United States import-export imbalance. Varioas effects of the plan on both 

econ~nic and environmental parameteres have been discussed in Sectio~ D, 

Appendix 5 rf this report. 

SUBSURFACE INVESTIGATIONS 

13. The boring logs, deasity, grain size, and samples inspected all 

inJicate the material in Mobile Bay to be predominately clay and silt 

with no hard material and relatively little sand and organic matter. 

The clay is shown to be "fat" and appears to be plastic in nature. 

14. A series ot borings were made in 1964 prior to the deepening of 

the main channel to 40 feet. These samples indicated sand can be found 

i~ the upper section of the bay and to a point about 6.5 miles south 

of the mouth of Mobile River. Progressing down the bay, the material 

become~ very soft. Below a point near the upper third of the bay, 

the soft materi~l is not considered satisfactory for constructing fast 

land. Logs of.borings along the main bay channel and the Theodore 

channel are reproduced in Attachment E-1. 
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15. No borings were made alo:tg the dike. profiles of the proposed Brookley 

expansio:t area to establish the depth of soft material of the location of 

finn sand. For the purpose of this study it is assumed that a satisfactory 

foundation exists and that consolidation and displacement of existing 

material will not occur below ~12.0 fe~t m.l.w. This assumption is 

supported by islands presently existing in the vicinity that were con­

structed with dredged material. 

DESIGN 

.CHA:NNELS 

16. Design of the various channel features in the selected pla'l for 

improvement of Mobile Harbor wa·s determined through an evaluation of 

existing conditions and the application. of available criteria and 

prof~ssional judgement. Applicable criteria exist only in the form 

of gui.des established through case observations. The guides are in 

fact variables selected on the basis of bottom and sea conditions 

known to occur at the existing area, present operating conditions, 

projected traffic densities, and the varied characteristics of the antici­

pated fleet. The application .of these guides and analysis to. determine 

the optimum channel widths, depths and alinements is essential to plan 

formulatf.c:m and as such was discussed in Section D, of this appendix. 

17. Figures :E-3 through E-9 illustrates designed features of the 

selected plan including the alinement,· channel uepths, channel 

widths, anchorage area and turning basin. The channel widths, 

developed in. Section D, are based on one-way traffic for the 

largest vessel expected to navigate the 55-foot channel. Uncon­

strained two-way traffic will exist for a majority of vessels 

utilizing the cha1nels. 
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TURNING AND ANCHORAGE AREAS 

18. Turning and mooring areas considered herein were designed to 

accommodate the larger bulk carriers which will .constitute a continually 

increasing percentage.of the fleet of vessels el{pected to utilize the 

proposed improvements over the life of the selected plan. The lengths 

of the larger bulk carriers range between 900 and 1,000 feet. There­

fore, in accordance with established criteria, the proposed tu~ning 

basin has been designed .to provide a minimum circular turning area 

. with a diameter of 1,500 feet (1.5 X 1,000). In view of the limited 

.area of the turning basin, and.the density of anticipated deep-draft 

and barge traffic, the selected plan provides for an anchorage area 

500 feet wide and 4,000 feet long adjacent to the east si"e of the 

channel an~ just south ~f the ·turriing basin. The width of the 

anchorage area is considered. necessary to miriimize effects of passing 
' I • • ' • 

·.vessels on these moored. An'chorage. facilities to accomodate four 

bulk carriers would iriclude mooring dolphins in shallow water along 

side the basin to prevent drifting of the vessels into the traffic· 

channel. Due to the soft nature of the bottom material of Mobile 

Bay, local navigation interests consider provision of structures.to 

prevent drift of.the vessels agains the east bank of the anchorage 

area unnecessary. Figure E-10 shows a typical layout of the considered 

mooring faciliti.es and details, of the mooring dolphins. 

Appendix 5 

E-9 



. MOBILE 

-N- • 

, 
08

,t.£ 
l M 

sAY 

BROOK LEY 
EXPANSION 

AREA 

FIRM A 
,. NEW WORI< MATERIAL ---------. SOFT 
. ·.: NEW WORK MATERIAL ' .: . 

I 
I 

I 
I 

' .1.": 74 

' \ .\ I 
I I 

J• \-5~0· 
. \ 

\ ' \. ' 

Appendix 5 

E -I 0 

I 0 2 4 

SCALE IN THOUSANDS 
OF FEET 

LEGEND 

RIP RAP ••••••••• 

UPPER HARBOR 
PLAN OF IMPROVEMENT 

. FIGURE £•5 



-
FACTORS AFFECT,NG CHANNEL DtPTH ..... 

I .. . . . 

----------------

NAVIGATION-FACTOR ALLOWABLE DEPnt IN FEET 

FRESH WATER SINKAGE 

SQUAT 
'TRIM 

PITCHING 6i ROLLING 

SAFE. CLEARANCE . 

TOTAL 

Entrance 
Channel 

.. 

. . 

Appendix 5 

E-ll 

0.5 

o.s 
LO 
2.0 

L.Q 
6.0 

Bat 
Channel 

o.s. 
o.s 
1.0 

o.o 
2.0 -
4.0 

Figur~ E-4 

l 
I 
I . 



? 7 

-57' 

7. 7 

-55' 

MANEUVERING 
LANE ,,CLEARANCil 

. 280' 
............. -.....,. \ . 210' 

/ :-l ~BE.Ar,; ~~ 
m.l. w. ~ .... ~_7,..... __ 77'-'---;-r-14_2_'_7-r-. ·-·-...,.--.,....-

FIGURE E-5 8ULF ENTRANCE CHANNEL 

·MANEUVERING 
LANE 

256'. .. 

FIGURE E-6 MAIN BAY CHANNEL 

Appendix 5 

E-12 

I I CLEARANC§: I 
147' 

. ·. / 



A BANK I fLEARANCE,. 

185' 

MANEUVERING 
LANE 

280' 

A' 

--
7~7 /A~ ~ · ~·/?/ 

. >-.__ _ :m~ :I // 
-55 • m.l. w. _ -7-r---7-r-·--,----7r---7_,.. __ ?.,_.· -. 

FIGURE E-7 UPPER MAIN BAY CHANNEL 
(RE: FIGURE E-3, SECTION AA') 

Appendix 5 

E-13 



B B' 
BANK MANEUVERING I ~LEARANCEI' LANE "lfLEARANCEI. ANCHORAGE ABBA • ' 
185 1 280 I 185 1 500 1 

I I . 

'!7 

7 7 7~ ~ '1 -55' m.l.w. . . / / w :·1~2~ } .. ·7 7 7 7 7 7 7 
> 
'tl 
'tl 

t".. t'D 
I := 

1-' ~ 
~ ~ :><. 

\JI 

• 

FIGURE E-8 UPPER MAIN BAY CHANNEL AND ANCHORAGE AREA 
(RE: FIGURE E-3, SECTION BB') 

c I 250' I 1000' ~, 250' ·. l C' · .. ··.. . . . .. •. ,_. . . ·. . ~ 
. . . 

. 0 7 'C( . . . ·~ . -y 7; 

...., > . 1 7 . . ; . ; > I > . 7 I I ·; . J } "; 1 · I } 1 1 } } 7 I 1 . 1 _;I i _,. 

FIGURE E-9 TURNING BASIN 
(RE: FIGURE E-3, SECTION .CC 1 ) 

-. 

-

. -;~ 
::--. 

.·. 

• 



e 

• 

CORPS OF ENGINEERS 4 

--~--;, 

I I )"-

CHANNEL CENTERLINE -----

4000' ANCHORAGE AREA 

ANCHORAGE AREA 
eoo' x 4ooo' x 55' 

3 

+< ..., 
N ., 

-l'-------

EAST BOTTOM EDGE 
OF CHANNEL 

2 

1 I / ~~ 
/ /' 

-~ // ~Jl--1--r--r--r- -~--l--1--T--,-l--1--r--r--;~;-T--r--~--l 
'"(' /I I 11 I I I I I I I I I I 1· I I ~~~ I I I I I /--~ .... 

TRANSITION 
OF 

TURNING 
BASIN 

'y~r-t-1-Jti~lltL_L±_±tL_± __ L±_l __ L±_±_L_~:~/<;~7 I OW' ,.,. ~· ... ,.,. 000' '..( ,;; 

PLAN VIEW OF ANCHORAGE 

NOT TO SCALE 

L_ 

DETAIL OF TYPICAL MOORING FACILITY 

NOT TO SCALE 

'"' ...... ' l!ot.\IT ~002.1MU I ... Al\C.Vrf,..,'{ SPMo&. ~, ... ,R"'IE"'>'--------tl......_,,,.,,"."' .. "'"'"ll"-.-ti---""'"'""'L""'"'"'"'"''---"S"'Plo:ll,__~·-

' 
11 

( \~t ~ C."L'.P1Pt.,II~II~~"-1~1S ~ POST:) 
11 

II ~ 

I • ; 

.. : ·' 

1'1'P\Ct>-L WI>.LKWI>.'< ~12.\0GE SPI:>..l-1 
St:II..U.: '%~·.,:o• 

5 4 

AREA 

Slt.E~ TII.USS•S (C.lLV.) "1 
5~0· C..lOC..,Wlt~ 60ll0M 
tK6RO t 01"-C.OMO..~ BR"IIlC; 
A.S 11lQ'0.11' OlSIC.N. 

IN1ER.Mt.OU.,1~ COMe.. 
BUI1, 6E"t'OND, WI1H 
~- <O' SQ. P11.ESTUSSlO 
C.OMC.. PillS . 

3 

y 

4'-o'. W~LI<WA' 

·o 
·.;, 

SE.C.I\ON•t:>..-t:>.." 
SC.l.LE: y,·.a~o· 

2 

I; 'Oilti<'Oil' BRIOC.t. 
R.E.C!.'bo~ c.owc... ~s ~t.O·o. 
FOR BRII>C.t ot"-'i, nP. 

U.S. ARMY 

14'-o• 

,~o· 

OO~PIII>I 

t__Ji 2 
ii 

- ... 
J - - . ~ 8 

~
BOLL"-O.O ' --

• ~ U..llllf.ll, ~6<"-H. To 
~~Lt."-R PILt.,llnow 

> 
'J 

PLI>.N l>.i iOP Of C.b.P 

'20
11

'5Q.PR'ES'tQ.tSSEO CONC... 
Pll~'!l, T'f'PI C.Al 1\."-RU·OU\ 

"o 
-.;, 

' I 

E.L.II.O 

I 
I 

I 

"'1-..!.. 

PLII.N OF C.A.P ll.i TOP OF P.\U.'5 

BO~~ ... O.O 

I 1_ _ _. 
I I 
L_J 

S<;. .. U. : Y4"'• 1~0• 

I 
I 
I 
I 
I 

I "
1 

I 
I 0 I 
I 0 ' 
\ )--~ 

',' / ,_J 

l>lt.~ll ~ow w~nv. ,t.L. o.o 

I 
I I 

.>-'\t)... 

MOBILE HARBOR, ALABAMA 

ANCHORAGE DETAILS 
FIGURE E-10 

E 

D 

c 

B 

A 



BAY DISPOSAL AREA 

19. The dikes to contain the "new work" dredged material from the upper 

bay channel will be constructed of high content sand material pumped to 

an approximate fill elevation of +5 feet, m.l.w., with slopes of 1 vertical 

to 20. horizontal. The next stage would be to' construct from the hydraulic 

fill a dike section from +5 to +17.5 feet, m.l.w., with a crown width of 

10 feet and side slopes of 1 vertical to 5 horizontal. The soathern portion 

of the disposal area will have similar dikes constructed to an elevatio~ 

of +15 feet, m.l.w~ 'fhis lower portion of the disposal area will contain 

the soft new work material that is not suitable for development. Above 

· mean high water and the wave wash area the dike slopes will be stabilized 

with grass. Those areas exposed to high energy waves will be armored 

with riprap. The new work material from the upper 7.4 miles of 
I . 

channel (39. 6 million 1cubic yeards) would be used to construct the 

dikes for the disposa]l area and fill approximately the northern 
I . 

61 percent of the Broqkley expansion area:. This would provide 1,047 

acres of faqt land to ·an elevation approximately+ 17.5 feet, m.l.w. 

The remainder of the fill area will accommodate approximately 24 

.million cubic yards of soft new work material from the next 6 miles of 

ch~nnel down to the intersection of the Theodore channel. Figure E-3 

illustrates the considered disposal area and other upper harbor features. 

Figure E-ll shows a typical dike cross-section. 

20. The design assump
1
tions for sizing the disposal area are based on 

minimal drying techniqlues for management of surface water. It is 

assumed that two unit volumes of space in the disposal area will cotl-
I 

tain three unit volumes of institu dredged soft new work material. 

·The new work sand w,ill occupy one unit of storage for one unit of 
. . . t.· ' . . •. 

dredged material· and t)'le consolidated. clays from the upper channel 

are assumed to swell approximately 25 percent. The consolidation of 

underlying sediment was assumed to equal the swell of the firm new 
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·work material; therefore, one unit volume of consolidated clay dredged 

material is assumed to occupy one unit vohme of storage. 

CONSTRUCTION 

21. Construction would be by hydraulic cutterhead dredge in Mobile Bay 

and by hopper dredge in ~he gulf entrance channel. In the upper bay, 

north of the authorized Theodore channel, all the dredged new work 
I 

material will be, excavated by a cutterhead dredge and transported by 

pipeline to the diked Brookley disposal area. The dredged new work 

material from the lower bay will be excavated by a modified cutterhead 

dredge and trans~orted by dump scows to the gulf. The dredged new work 

material from the lower 8,000 feet of the main bay channel and the 

entrance channel:will.be dredged by hopper dredge and placed in the 

·gulf. Application of the various techniques to the different channel 

sections was determined on the basis of equivalent costs and natural 

channel divides. 

22. The total d~edging should take about sev~n years, utilizing one 

30 inch hydraulic pipeline type dredge in the upper bay, one modified 

27 inch hydraulic dredge with dump scows and towboats·for the area 

between the Theodore channel and the lower bay~ and one hopper dredge 

for the. entrance, channel and the lower 8,000 feet of bay .channel. The 

dredging should be staged so benefits of the incrementally deepened 

project would be 
1
realized during the construction period. These hEme­

fits, however, have not been addressed in the survey study analysis. 

No dredging would be performed within 100 feet of any established or 

proposed harbor line, pier, wharf, or other structure. Design; loca­

tion and construction of tbe diSposal site have consideredguidelines· 

establi&hed for ~fuplementation of Section 404b of PL 92-500 and Sec­

tion 103 of PL-532. However, complete evaluations in terms of .these 
~ . 

req~irements cannot be accomplished prior to preconstruction planning. 
. . . I 
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·23 The 27 inch cutterhead dredge will be modified by lowering the 

pump on the dredge ladder near the cutterhead to obtain.greater densi­

ties in thedredgeci effluent and better economicsfrom the barging 

operation. Also, the dredge will be modified to discharge into dump 

scows at a production rate of 2500 cubic yards per hour insitu. It 

is estimated a fleet of 8 tow boats (750 hp) arid 16 (3,000 cubic. yard) 

dump scows would be required to transport the new work dredged material 

from the lower main bay channel to the gulf disposal site without de­

laying dredging operations. Through utilization of the above techniques, 

the effluent was assumed to have a 35 percent insitu solids consistency 

thereby creating an effective barge capacity of 1,050cubic yards each.· 

· 24, Data on insit~ densities ~hat provided t~e basis for the foregoing 

assumptions and resulting cost estimates are summarized in table E-,1. 

New Work 

Upper Bay 

Lower Bay 

TABLE E-1. 
DENSITY OF MATERIAL TO BE DREDGED 

Entrance Channel (Sand) 

Maintenance 

Upper Bay Lower Bay 

Ent~ance Channel (Sand) 

OPERATION AND MAINTENANCE 

Grams/Liter 

1, 770 

1,440 
.. 2,000 

1,280 

2,000 

25. Maintenance of the existing project consists of radredging :the 

channel to authodz.ed depths as often as n.eeded, which i.s approximately. 

once every two years. 
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26 • Estimates for increased maintenance with the selecte,d plan were based 

upoa records of maintenance required for the existing and prior channels. 

Data was extracted from annual reports on the Mobile Bay channel and 

Mobile entrance channel for maintenance dredging from 1939 to 1975. 

Maintenance was lower during the period of 1955 to 1965 due to new work 

construction, theref~re, this period of record was deleted from the 

analysis. The periods 1939 to 1955 and 1965 to 1975 were chosen as 

representative years of typic~l maintenance operations. Table E-2 

shows the recorded historical annual dredging rates. 

~ 
1939-1955 

1956-1965 

1966-1975 

TABLE E-2 
ANNUAL DREDGING RATES (cubic yards) 

Entrance Channel 

211 ~ 332 

53,387 

264,216 

Bay Channel 

3,654,888 

2,503,280 

3,824,071 

27. . A comparison of, shoaling rates with the increases in channel cross­

sectional perimeters was made from the historical data. It was found 

that the increases in maintenance did not directly correlate with the 

increased cross-sect'ional perimeters. For an increase in the bay 

channel perimeter of 35 percent (enlargement of 32- ~ 300-foot to 

40- x 400-foot channel) the annual maintenance increased 5 percent, 

and for an increase in the entrance channel perimeter of 35 percent 

the annual maintenance increased 25 percent. However, the increase 

in the entrance channel was considered to be attributed more to the 

increase in channel len3th than the increase in channel perimeter. 

On the basis of these historical observations, a curve was constructed 

to proportionally predict future maintenance of the channels as prori.ded 

by the selected plan. These additional annual maintenance quantities 

that would ~e expected after ~onstruction of the selected plan are 

shown in table E-3. ' 
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I 
I. 

'. 
. . . 

Channel.Reach. 

Main Bay 

Entrance 

Totals· 

·-'.' . TABLE E.;3 

ADDITIONAL ANNUAL MAINTENANCE DREDGING 
(cubic yards) 

.Pr~sent Quantities Addition~1 Quantities· • Total 

3,824,071 229,444 4,053,515 

264,216 474,516 738 1732 

4,088,287 703,960 4,792,247 

28. The dis.posal method. presently used in maintenance of the existing 

Mobile Harbor channel consists of discharging the mttterial d::.·.!dged by 

pipeline dredge in open water along both sides of the main channel in 

the bay and placing the material from the Mobile River channel in diked 
upland areas ~rid transporting the material dredged by hopper dredge 

to an EPA interim approved disposal area in the Gulf of Mexico just 

south of Dauphin Island. With the selected plan this. practice will be 

modified in .. that all of the upper bay r.hannel and the lower bey channel 

dredged maintenance material will he placed in a gulf diSposal site. The 

increased costs for maintenance of the existing project has not been 
. . . 

charged against the benefits of the selected plan since with or without 
implementin~ the selected plan, the disp'osal 
method may change. and the existing pr-Jject can easily provide the economic 

justification of modifying the present maintenance disposal method. Based 

on available data discussed in detail inSection D, the gulf disposal 

alternative would create less adverse environmental impacts than continued 

open water disposal in.the bay. 

•. •' 

29. During the seven year construction·period shoaling would continue 

in the channel. Routine maintenance operations would be scheduled to 

insure authorized depths by the end of new construction. In the 1'\'per 

bay the additional maintenance cost duririg construction.due to the 

larger channel (ii~~rage 40,000 cubic. yards/year) is amortized over 
i.\.' 
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the. 50-year period of analyo:ds for the selected plan and charged as a 

Federal annual charge. In the lowt• 7 b1y the additional maintenance cost 

during construction, for the main c1:,mael (average 75,000 cubic yards/year) 

and entrance channel (average 237 ,u r· cubic yards/year) were likewise 

charged as a Federal annual charge of the considered plan. 

PRECONSTRUCTION PLANNING 

·30. Due.to existing hydraulic model data veing based on a plan with a 

50-foot channel, additional model tests would be conducted for .the 

selected plan to detennine the effects of the 55-foot deep channel and 

required mechanisms for offsetting any significant adverse affects of the 

enlarged channel. The model ,study could also include tests for other 
I 

structural modifications, such as removing the existing dredged material 

ridges from along the1 upper main channel, to detennine if they would 

improve water quality1 conditions in the bay and/or offset changes 

caus·ed by the enlarge~ channel. 
I 

31. A usage study wi~l be conducted for Mobile Bay to define the 

biological productivity of the bay bottom, gather water quality data, 

and predict recreatiohal potential for the variouw sections. of the 

bay. The results of the study will be used to further assess the 

impact of constructing the Brockley fill area. Otherenvironmental 

studies will be conducted in the considered gulf disposal sites to 

include additional biological sampling, analysis of the bottom sedi­

ments, and water-qual~ty data collection. 
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·,·: 

32 • A cultural resources survey will be conducted on land areas adjacent · 

to Brookley that would be altered by the selected plan. The su:-vey, per­

fanned prior to any constr';lction, would resu!, tin reconrntmdations for the.·. 

preservation or ~itigat.ion of cultural reso~rces f~und to be threa~e~ed. 
A magnetometer survey of underwater areas would be. includ.ed as part of 

'the survey or cultural resources. 

33. Justified mitigation measures would be considered for any perma.­

nent losses which might be identified i , the selected plan and adopted 

disposal method. Also, the feasibility of establishing wetland areas 

as provided under Section 150 of PL 94-587, will be .evaluated •. ·. 

34. In response to long standing concern over the potential impact of sus­

pended solids and turbidity associated with dredged material disposal one 

task within the Corps of Engineers Dredged Material· Research Program, con-
' ducted at the Waterways Experiment Station, was to evaluate methods 

for controlling the di~persion of dredged materi~l. R~sults of the 

studies indicate that the most promising meth6d for ~ontrolling 

water column· turbid:Lty and mud flows involves modifying the pipeline· .. · 

configuration at the discharge point. It was found that the amoun,t 

of water co~ urnn turbidity generated by· a submerged discharge decrease 

as the angle of the pipeline discharge increase from 0 tc.. 90 degree!>. 

By adding a 15 degree conical section at the end of the 90 degree 

elbow, the effectiv<! velo~ity of the discharged slurry can .be re'duced .. ·· 

by a factor of~ ~r 3 (without affecting t~e dredge's:production i•te). 

This decreases the levels of water-column turbidity ~nd increases the 

mounding tendency of the fluid mud. Laboratory test involving the 

control of dredged material dispersion have res~lted in the develop­

ment of a submerged diffuser system (figure E-12). Although the . 

diffuser has not been field tested, it has a great deal of potential · 

for most effectively elimin~tirtg turbidity·in the.water column and 

.maximizing the mounding tendency of the discharged dredged material, 

thereby minimizing the aerial coverage of the fluid mud flow. The 

slurry remains in the pipeline/diffuser until.it is discharged at a 

low velocity near the bottom, thus, preventing any interaction of the 
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slurry with the water co.lwnn above the diffuser. This eliminates 

water colwnn turbidity as well as any depression of the dissolved 

oxygen levelS in the lo7ater colwnn. A system for control of dredged 

material dispersions would be environmentally beneficially for 

.the open water dike construction in the upper bay, and will be 

considered further during Place I studies. 
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PIAN IMPLEMENT AT! ON 

35, Review of the selected overall plan indi.cates several separable 

features that can be incrementally justified economically, and are not 

dependent upon further model studies for adequate impact assessment. 

These features can be implemented at an early stage without suboptimiz-

. ' · h f·. ork plan These features are ing or binding future act1on to t e ramew • 

identified and discussed in the following paragraphs. 

36. The selected plan presents a comprehensive guide for development of 

Mobile Harbor over the next 15 years. In order to maintain efficiency 

and safety, separable.early implementation features that should be con­

sidered include channel widening in the upper bay, a turnL•g c>nd 

anchorage area at the head of the bay, a passing lane in the central 

area of the bay and several mitigating features to improve water circu­

lation in the bay. 

· .CHANNEL WIDENING 

37. The upper portion of the main bay channel as·identified.in figure 

E- 3 is subjected to adverse conditions that create steerage difficulties· 

for vessels navigating this ~each of channel. The projected commodity 

movements will also add·to the problems encountered in this area by 

generating more barge and deep-draft traffic, resulting in more naviga­

tion delays. 

38. Widening the existing 40-by 400-foot channel from beacon 74 to buoy 

84 to 650 feet would releave these problems. This action would require 

dredging of approximately 6. 7 million cubi.c yards of new work material. 

The·relatively good structural material to be dredged from the channel 

widening would be ~sed to dike and fill a part of the area adjacent 

to the Brookley mainland. 
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TU~~ING AND ANCHORAGE AREAS 
39. The efficient operation of the Port of Mobile, as pointed out in 

the Section C, Appendix 5, on problems and needs, also depends onpro­

viding adequate turning and anchorage basins near.· the mouth of Mobile 

River. The turning basin would require dredging of approximately 2.4 
. . 

million cubic yards of new work material. The anchorage basin would 

require dredging of approximately 2.9 million cubic yards of new work 

material. This material would be deposited in the Brookley fill area 

to create a portion of the new .development area. 

PASSING LANE 

40. Constructing a passing lane about mid-way along the main bay 'channel 
. . 

will significantly reduce the delays of larger vessels entering atJ.d leaving·· 

Mobile Harbor and the Theodore Industrial area. The passing lane can be 

constructed adjacent to ·the east side of the extsd.ng channel to a 

bottom width compatible to the selected plan for a distance of about . . . 

two miles without sac-.rificing any economics of __ futur·e development. Th.e 

increment of development would require dredging of about 2 million cubic 

yards of new work material. The material would be pumped by hydraulic 

dredge into the island presently constructed to contain material excavated 

.from the Theodore Ship Channel. 

DREDGED MATERIAL DlSPOSAL 

41. App1.·oximately 12 million cubic yards of :new work dredged material 

will be excavated from the. upper harbor early implementation features. 

This material will be suitable to construct thedikes of the Brockley 

Expansion Area (5 million cubic yards) and provide 7 mill.ion cubic·. 

yards of suitable fill in the northern end for port development. This 

stage of development will provide about 34lacres of fast land to 

elevation +17.5 m.l.w. 
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SECTION I' 

CONOMICS ·)'I;' SELECTED PLAN 

INTRODUCT!(l \ 

1. This section of the report contains estimates of first costs, annual 

charges, benefits and r supporting data pertaining to the economics of 

the selected plan of the Mobile Harbor ship channel. First 

cost and annual cha;rges presented herein are based upon the selected plan 

as evaluated and define previously in Sections D and E of this Appendix, 

respectively. ted plan consists essentially of deepening the 

project from the presen·ly authorized 40-foot depth in the main bay channel 

to 55 feet, widening it from the authorized 400-foot width to 550 feet, 

deepening the gulf en 

depth to 57 feet, and 

700 feet. A range of 

selected plan 

consideration in order 

identified. 

2~ A 40-foot ship c 

Harbor improvement s 

benefits that 

depth greater 

e channel from the presently authorized 42-foot 

ning it from the authorized 600-foot width to 

~·~·~u~·~l widths and depths was investigated for the 

that were given detailed 

t the optimum level of development could be 

· 1 into the Theodore Industrial Park has been 

The economic feasibility for the 

ed channel, in conjunction with the overall Mobile 

, was investigated to determine the navigation 
I . . 

alized by modifying the authorized project to a 
I et. 

3. An investigation to determine t;e prospective beneficiaries of any 

modification of the au · rized Theodore project revealed that two companies 

could be potential user!. One of the companies indicated a probable use for 

a deeper channel; nn·~~,wr, they could not give any firm commitments as to their 

tive user that would 

into Theodore at this time. Based on this uncertainty 

channel, they were not considered as a prospec­

lize benefits from the expansion of the authorized 

Theodore segment of the existing project. 
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4. Another potential beneficiary of any modification of the authori~ed Theodore 

project plans to import crude oil through Theodore wi'th further delivery to . 

their proposed refinery by pipeline. This company has. given assurances they.· · · 

would use a deeper channel than that presently authorized. for Theodore; however', 

they have not completed construction of their refinery or pipelii:le. In view · 

of the contingency of future benefits to this. company on both· the .completion 

oi their facilities and the author~zed Federal improvements for Theodore, such 

benefits were regarded only as a potent~ality at this time rather than a firm 

estimate. · 

. .. . . . 
5. Without firm prospective beneficiaries for depths. in the Theodore· Channel 

greater than those presently authorized and under construction, consideration. 

of greater depths at this time is not warranted. Accordingly; all moqifications 

to the existing Federal navigation project for Mobile Harbor cortsider~d· herein. 

are directed toward the main Mobile Bay ship channel and .other ancilla'ry 

components. 

METHODOLOGY 

6. The primary purpose of this section is to identify and measure the dlr~ct 

economic and monetary impacts the considered channel iinpr':lyetnents would have 

on the transportation of products shipped through'the porto£ Mobile by.deep-
. . 

draft vessels and to review the need for expanding the pcirt.facilities 'to· 

handle the anticipated future tonnage. The study principally involves 

examining present and future commerce and vessel traffic that would move· 

on the Mobile ship channel, review the industrial developenient that will 

support the traffice over the projected 50-year period of economic analysis 

(1995-2044) and determine. the monetary benefits and costs associated with. 

channel improvements. 

7. Navigation benefits and costs herein were developed for each of-the 

channel depths investigated ranging from 45 to 60 feet at 5-foot incre­

ments. The navigation benefits, while valid for the selected plan, are 

applicable to all the main bay channel deepeningplarts of improvement 
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considered and are not 1~:~ensitive to construction alternatives being 

considered, su.:h as, dredged material disposal methods and channel 

wid~ning. Land enhancefent benefits presented berein are applicable to the 

~elected plan and were computed based on the 5-foot levels of considered 

development. 

8. · A field canvass was made to interview industries presently shipping 

through the port, .. prosp:ective shippers, steamship lines or their agents, 

and other shipping intlests. The survey was conducted to determine what 

impact the enlargements of the ship channel would have on present and future 

commodity shipments thr1
1

ough the port of Mobile. Information collected 

includes: (1) present and future volume of commerce that will be shipped 
I . . . 

through the port, (2) trpe of transportation service required for 

shipping their productst (3) origin/destination matrix or shi~ping patterns 

required for ~he delive,ry of each commodity, (4) the terminals and/or docks 

generally used at Mobile~ (5) adequacy of terminals at the port, (6) 

volume of shipments per consignment normally required, and (7) other 

pertinent data concerning 

9. An economir analysls 
. I d port tonnage. present ar 

tion costs and be; .• ~fits. 

their transportation needs. 

was also made to determine the historical growth in 

prospective commerce, and associated. transporta­

Eenefits were calculated to determine the savir.gs 

in transportation costs creditabl~ to th£: various channel depths considered. 

10. This Section docurents the current commerce moving through the. port 

and current vessel activity; identifies and evaluates the commerce that 

would benefit by the considered improvements; provides estimates of volume of 

commerce that can be ex ected throughout the project life (1995-2044); 

documents procedures in determining vessel operating costs and the 

resulting benefits and ·osts that can be expected from the plans of 
improvement. 
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11. BenefHs and costs for the selected plan were derived in terms of 

equivalent avera~·e annual benefit!! and eqUivalent average annual charges 

· (intere~t. ~mortization and maint~nance costs). These were computed for 

a so-year period' of ana lys.is and converted to an average annual basis 

using the curreqt interest rate of 6 7/8 percent, applicable to all water 

resource projects under investigation at the time of this report. Benefits 

and cosis refle~t-October·l978 prices. 

12. Benefits ·are based on transportation savings which would result 

principally·from the future use of. larger, more economical vessels. 

Supplemental bene·f.its. from improvements of the project reflect savings 

·in delay time to ships navigating the main bay channel. Land enhancement 

·ben~fits also result from the creation of lands adequate for industrial 

or port terminal development. ·The total benefits derived from various 

· considered char.n(:!l d~pths were compared with costs for the various depths 

to identify. the optimum depth. 

13. Costs consist principally of dredging. These costs are. based on 

curt'ent prices for maintenance dredging, updated.prices for new work 

on prior construction for MobUe Harbor and similar projects and detailed 

analysis of new dredging techniques.· 

FiltST.COST 

.14. First costs given herein are estimated for th~ selected plan as 

ciescribed in Sec don E of· this· Appendix and illustrated on figure E-1 . 

. Dredg:f.ng costs are based tJn the quantities of .new work for the selected 

plan shown in table F-1. Estimated first costs, shown in table F-2, are 

based upon October 1978 dollar values. This table includes advance 

engineering and de'sign costs, which are scheduled on plate F -1. The 

contribution requi.red by. local interest is based on all of the cost 

allocated for lahd enhancement of the Brookley expansion area. A detailed 

development of this costis presented in "Implementation Responsibilities" 

in the main body of this report. 
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TABLE F-'1 

DRI~DGING .QUANTITIES FOR CONSTRUCTION 
(cubic yards) 

Reach 
-----.,---------~+-------·------

Mobile Ship Channel 

Turning Basin 

Anchorage Area 

Upper Channel 

Lower Channel 

Berthing Areas 

Total Pi~eline Dredg ng 

Gulf Entrance··channel · * 
Total Hopper Dredgin 

Total Dredging Quant ty for Construction 

3 '611,852 

4,416,677 

55,371,500 

58,653,704 

1,890,000 

123,943,723 

19,018,594 

142,962,317 

* The lower 8,000 feet of the main channel is included in the 
quantities for hoppe dred~ing~ 

.·Appendix 5 
F- 5 



FEDERAL FIRST COST 

Dredging 

TABLE F-2 

ESTIMATE OF FIRSt COST 

. . 

Upper bay reach (above Theodore) 
63,400 cu.yds. @ $1.04/cu.yd. 

Lower bay reach 
58,654,000 cu.yds. @. $1.28 cu.yd. 

Entrance channel 
19,019,000 cu.yds. @ $1.75 cu.yd. 

Mooring Dolphins (16 @ $54,142 ea.) 

SUB-TOTAL 

Contingencies @ 20% 

Engineering & Design @ 3% 

Supervision & Administration @3% 

Interest during Construction (7 yrs. @ 6-7/8%) 

SUB-TOTAL 

Less Required Contribution by Local Interest 

Navigation Aids (U.S. Coast Guard) · 

TOTAL FEDERAL FIRST COST 

NON-FEDERAL FIRST COST 

Dredging 

Berthing Areas (1,890,000 cu.yds. @ $1.04/cu.yd.) 

Dike Construction (over & above c.E. Cost) 
13,800,000 cu.yds. @ $0.05/cu.yd. 

lnithl Dike Construction 

Dressing & Shaping 

Waste Weirs 

Revetment 

SUB-TOTAL 

Contingencies @ 20% 

Cash Contribution (8.1% ot 276,653,000) 

Cash Contribution (5% of 2.84 ,635.,000) 

TOTAL NON-FEDERAL'FIRST COST 

TO'l'AL ESTIMATE:b FIRST COST 

Appendix 5 
F-6 

$ 65, 936~000 ·.· 

75,077,000 

33,283,000. 

866,.000 

..• $175,162 ;ooo 

. 35,032,000 

6,306,000 . 

6,495,000 

53,658,000 

$276,653;,000 
. . . .. 

-36,641,000 

93,000 

'$240,105 ~000 

1,966,000 

690,000 

35,000. 

34,000 

422892000. 

$ 6,574,000 

1,315,0~0 

22,409,000 

14.232,000 

$ 44,530,000 

. $284",635~000 

.~-
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ANNuAL CHARGES 

15. Total annual charges are swiunarized in table F-3. These include 

interest, amortizatirn and future maintenance for the considered plan of 

improvement. Charger are given for both Federal and Non-Federal interests. 

Estimates are based hpon October, 1978 dollars, an interest rate of 6 7/8% 

and an economic peritd of an analysis of 50 years (1995-2044). 

BENEFIT ANALYSIS 

16. Benefits deriver herein accrue principally through use of larger, 

more economical vessels, and land enhancement from the fast land created 

adjacent to the Brookley Industrial Complex. Other supplemental benefits 

creditable to improv~ng the harbor channel would result from elimination 
I of lost vessel time rue to constrained traffic in the ch:.nnel. Documenta-

tion of such supplem~ntal savings apart from benefits of a deeper chann~l 

are not clearly distj nguishable and as such have not been evaluated in 

monetary terms as juitification of the selected plan. 

17. The benefit anafysis presents an evaluation of trends that would 

affect the type and Ruantity of future commerce moving through the port 

and navigation benef~ts associated with this trade. In this analysis, 
. , . . I 
consideration is given to the trend toward use of larger, more efficient 

vessels that has beef prevelant over.the past few years, and the fact 

that some vessels presently calling at the port are being light-loaded 

due to channel depthlrestrictions. 

18. Supporting data sed in the economic analysis and computations 

were obtained from atsurvey of users of the port and from related 

statistics. These i clue1e information furnished by local interests, 

records and statisti s furnished by maritime and industry represent­

atives, and speciali ed information such as ship operating cost data 

and commercial water orne statistics compiled annually by the Corps 

of Engineers. 
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TABLE F-3 

ESTIMATE OF ANNUAL CHARGES 

FEDERAL ANNUAL CHARGES 

Interest 
O~An~1ns.ooo @ 6.875% 

Amortization 
~2~0.~05.000 @ 0.2567% 

Maintenance Dredging . 
Increase due to larger channel 

Upper Bay ( 79.322 cu. yd. @ $1.34/cu. yd.) 
Lower· Bay (150,122 cu. yd. @ $0.88/cu~ yd.) 
Entrance (474,516 cu. yd. @ $1.75/cu. yd.) 

Maintenance During Construction 
. $4,514,000 X 0.071317 

Maintenance of Mooring Dolphins 

Maintenance of Navigation Aids (U.S.C.G.) 

TOTAL FEDERAL ANNUAL CHARGES 
4 

NON-FEDERAL ANNUA1/ CHARGES 
~ '.1 . 

Interest ~, 
$44.510,000@ ~.875% 

Amortization 
$4~.~30,000 ~;0~2567% 

Maintenance of Dikes 
20,900 lin. feet@ $2.42/ft. 

Maintenance of Berthing Areas· 

189,000 ~u. yds. $1.34/cu. ft.· 

TOTAL NON-FEDERAL ANNUAL CHARGES 

TOTAL ES.TIMATED ANNuAL CHARGES 
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$16,508,000 

616,000 

106,000 
132,000 
830,000 

322.000 

30,000 

4,000 

$18,54~,000 . 

$ 3,062,000 

114,000 

51,000 

253,000 

$ 3,480,000 

$22,028,000. 



19~ The selected plaJ for improving. t: e t:Xisting Mobile Harbor channel 

considered depths of 5, 50, 55 and 60 ~- !t in the bay with 2 feet addi­

tional depth in the g lf entrance channel to compensate for wave action. 

Estimates of navigati n benefits that could be expected to accrue to the 

depths investigated a-e presented in subsequent paragraphs. 

TRIBUTARY AREA 

20. The geographical area considered commercially tributary to the port 

of Mobile is very bro d in scope. The area considered directly tributary 

to this port would be an area contiguous to the origin/destination of 

the domestic patterns of present and future commerce that would move through 

the port. The prefer ntial area where the port has a freight rate advantage 

over other Gulf Coast ports encompasses an area of Alabama and parts of 

Mississippi and Georgia. Another preferential area that is served by the 

port, where the rail ~iles to Mobile are less or equal to competing ports, 
I 

is delineated by hatcted .lines on figure F -1. A secondary area, designated 

as the parity area. wil hin which freight rates to Mobile would. be generally 

equalized with other Gulf Coast ports, includes all or part of the states 

in the Southeast and id-America. A fourth, more generalized, tributary 

area would include tr ffic patterns on a worldwide basis. For more exact 
l 
aelineation, refer to figure F-1. 

EXISTING AND PLANNED PORT FACILITIES 

21. Existin ihe port of Mobile is located at the mouth of 

the Mobile, Tensaw, ~ombigbee, Black Warrior, and Alabama-Coosa River 

System. With the coJpletion of the Tennessee-Tombigbee Waterway, the 

basin will directly connect the Tennessee River with navigation access 

to all rivers to the north. In addition to the river system other 
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waterways serving the navigation needs of Mobile consists of 

Mobile Bay, the Gulf Intracoastal Waterway and inland waterways 

tributary to Mobile ,ay. The existing ship channel in Mobile Bay 

is 40' K 400' and ext·ends from the Cochrane Bridge for about 33 miles 

to the Gulf of Mexico:. The extensive system of inland waterways 

presently permits batige navigation as far north as Port Birmingham and 

Montgomery, AL. The Gulf Intra:oastal Waterway, which extends 1100 

miles between Brownsvjille, TX to the Apalachee Bay in Florida, makes 

connection with the port via the Mobile ship channel. 

22. Interstate Highw,-ys I-10 and I-65, which are essentially complete, 

provide an efficient tighway ~ysu~m connecting Mobile to other southeastern 

cities and serves impbrtant waterfr,lnt areas in Mobile County. An adequate 
- I 

network of local highlways afford convenient access to waterfront facilities. 

The Mobile area is also served by four national trunk-line ~ailroads. 

The Alabama State Docks Terminal Railway connects these railroads to 

dock-sides ~nd m~rine terminals and serves industries near these 

facilities. Commercial air transportation is available at the munici­

pally owned Bates Fietd, located about 15 miles west of the port. More 

thc:,n 40 truck freight lines have terminals located in Mobile and the 

harbor is being serve! by nearly all the major barge lines, To serve 

the foreign and coastwise trade at Mobile, there are over 15 steamship 

agencies that represebt over 130 steamship linec that operate at the 

port. Other pore supkorting services include stevedoring companies, 

freight forwarders, b~nkering service, ship chandlers, shipbuilding 

and repair service, t~g service and marine surveyors. All of these 

facilitate the movemept of goods and perform the needed services 

associated with the lbading, unloading and handling of waterborne 

cargo. 
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23~ Principal public terminals located at the Port of Mobile include 
\ 

._ 26 general cargo berths and a grain elevator above the I-10 and Bankhead 

tunnels on the west side of the Mobile River, a dry bulk ore handling 

te.f.minal on Three Mil!! Creek, also above the tunnels, and a coal export 

terminal on McDuffie Is land near the mouth of .the river. The general 

... cargo berths _vary from reiatively modern to- 50 years old f~cilities 

· but are considered adequ~te for foreseeable general cargo handling 

·_ .. needs of the. port. A two stag~ expandon and modernization program 

is nearing completion on the grain elevatorthat will increase its 

annual throughput capacity to about 3.5 million tons •. The dry-bulk 

terminal on Three Mile Cre_ek was originally constructed in 1927 and 
; 

has gorie through several renovations to maintAin modern efficiency and 

.to increase its storage and handling capacities. The facility l?resently 

operates near its maximum capacity of about 5 to 6 million tons annually. 

The McDuffie Coal Terminal is a modern facility that began operation in 

1975. The ·facflity is presently being expanded to provide a capacity 

._for handling _llbout 10.2 million tons- annually. Space and plans have 

been provided: ~o expand this 'facility as needed. All existing public 

facilities- iJ the Port of ·Mobile are owned and operated by the. Alabama 

·Department o~,State Docks. 

· 24. Principal private termina't's in the main port area of Mobile include: 
. . . . ;.·.i .. \ . 

~he litplid petroleum storage and loading facilities of Arn:erada•Hess, 

· .Cltmoco, Chevron Asphalt Refinery, Texaco and Argon; the molasses 

i~po~dng'docks of Pro Rico Industries; Pinto Island Metal's scrap 

· ... metal. dock; "Port of Chickasaw'.' 'general cargo docks; and the Tennessee · 

·:Coal and. Iron bulk ore handling terminal_. Another major facility in 
. . 

the immediate harbor area. is the numerous berths of the Alabama Dry· 

D.ock and Shipbuilding Corporation. There are numerous other lesser 

facilities in the ma:fn harbor area .. primarily used for barge unloadir;tg 

and vessel repairs. Other pri~~te terminals either existing or under 

construction on the Theodore Ship ~hannel located about 10 miles so~th 

of Mobile include the doc~s of Ideal BaSic Indus tries, Airco Alloys, 

Kerr-McGee, Degussa Alabama, In~. and-Marion Corporation. 
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25. All existing public and private terminals are discussed in detail 

in Sectiori C of t is Appendix and manv are illustrated bv photographs 
I 

therein. 

26. Planned Facilities. The Alabama State Docks Department assumes the 

role of both oper~ting and planning for public port facilities in the 

State of Alabama.! .As a required measure of local participation in 

.connection with the Federal tmprovements under construction for the 

Theodore Industri.~l area, the Docks Department has planned the 

construction of alpublic liquid bulk terminal. In addition to this 

and other public ermirials on the Theodore Channel, the State has 

developed a COJ."!Iprlhensive long rarige plan for modernizing an.d expanding 

. • its facilities in I the main Mobile Harbor vicinity. While this plan 

·provided for imprfving access and operations of its f.:.;cilities above the 

Mobile River tunnels, essentially all new facilities are planned to be 

located below the turinels·near the mouth of the river. Major new 

terminals planned, in addition to expansion of the McDuffie Island 

Coal terminal, ar~ ·a dry bulk ore terminal to be located on the nortl''. 

end of McDuffie Ikland and grain elevators in the vicinity of the '~obile . I . 
Aerospace Industrial Complex". The department has and is continuing to 

purchase necessajj properties to implement this plan. Details of the 

State's plans are discussed ~nd illustr~ted in Section D of this Appendix 

under "Local Plan ". · State plans are considered compatible with the · 

selected plan conkidered herein for Federal implementation. No long 

term plans of pri~ate interests are generally known until immediately 

prior to their in~ent to initiate construction. 

2 7. Des ired Po r J Improvements • Overall water resources prob !ems and 

needs of the Portlof Mobile are discussed in detail in Section C of 

this Appendix. H wever, the basic navigation problems facing the port 

are the inadequat} existing.terminals and the ability of the harbor to 

accommodate the larger and more economical bulk carrier vessels now 

engaged in World keep-draft shipping. The Alabama State Docks Depart­

ment has identifild and is actively pursuing a plan to construct new 
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and expand existing bulk terminals in unconstrained locations within.the 

harbor. However, fulfillment of harbor needs ca~not .be realized wi~hout 
commensurate channel improvements that will facilitate the optimum 

utilization of new ships and terminals. It is these improvements in 

the existing Federal Project that are desired by local interests and 

for which, along with other water related needs, the "Selected Plan" 

herein has been formulated. Naviga.tion benefits for the considered 

improvements can only be determined through detailed analysis of 

commerce movements, origins and destinations, vesseJ:. characteristics 

and operating costs and available alternative modes. .These analysis are 

presented in the following paragraphs. 

28. Coal and a portion of the iron o-::·e imports plus bauxite and other 

miscellaneous ores are presently being handled through the Alabama 

State Dock's bulk hand.ling facility (Tipple) at Three Mile Creek. It 

is expected by H95 the coal and a portion of the iron ore wiil move· 

through a newly constructed facilfty at McDuffie Island. The present 

facility is currently being operated at near capacity of 6.0 million 

tons. According to Alabama State Dock's ·records over 5.5 million tons 

were handled at this facility in 1978. By i995it is· estimated that 

7.2 million ton~ will be available to unlo~d frpm oc~an-going ve~sels 

plus another 1.0 millions tons that could be reloaded into ~arges for 

further transport on inland waterways. 

29. With a new facility available at McDuffi~ by 1995, it is expected 

that 1. 6 million tons would be shifted to this facility. This would 

include 896,000 tons of.coa~ imports, ·249,000 tons or 43 percent of iron 

ore from Australia, and 482,000 tons of iron ore from Canada and Braz.U. 

This would leaye 5. 6 million tons (7. 2 - 1. 6) that would continue to be 

unloaded from ocean-going vessels at the Tipple, .al:>out the same tonnage 

that was handled at the facility in 1978~ 
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PORl' COMMERCE 

30.- Traffic Studies. All known industries and shipping interests 

presently using thrPort-of Mobile and companies-that have expressed a 

desire to use the bart in the future, were contacted to determine the 

potential use of tbe p~rt relative to savings that could be realized 

from harbor improv~ments to commerce and ship traffic- in the coa~twise 
and import-export trade. Interviews with companies associated with the 

shipments of coal, grain, iron ore, bauxite, petroleum and other bulk 

commodities, steamship lines, bar pilots, railroads, Alabama State Docks 

and other Government agencies were conducted at various intervala during 

the course of this study to determine the need for greP.ter dimensions in 

Mobile ship channjl and to assess the volume of traffic that can be 

expected in the future. Special emphasis was placed on interviews with 

firms associated "Jith large bulk commodity movements that bear the 

largest potential lfor savings from harbor improvements. A list of major 

industries that were interviewed is presented below. 

a. The Drummold Company (Coal) 

b. Jim t.Jalter~ Corp. (Coal) 

c. Sumitomo S~oj i America, Inc. (Coal) 

d. 

f. 

g. 

h. Alabama B -Products Corp. (Coal) 

i. 

Smith Coal Sales (Coal) 

Mannesman Pipe and Steel (Coal) 

Ataka America, Inc. (Coal) 

Hawley .Fujl Corp. (Coal) 

Wallace a d Wallace Chemical & Oil Corp. (Crude Oil) 

j. 

k. 

1. 

m. 

I Peabody Clal Co. (Coal) 

Mitsui & 10. (USA) Inc. (Coal) 

United St1tes Steel ~orp. (Iron Ore) 

Consolidated Aluminum Corp. (Alumina) 
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n. Revere C,opper & Brass, Inc. (Alumina) 

o. ·Marion Corp. Refinery Div. (Crude Oil) 

P• Republic Steel Corp. (Iron Ore) 

q. Alcoa (Bauxite-Alumina) 

r. Amerada-Hess Corp. (Crude Oil) 

s. Kerr-McGee Corp. (Manganese Ore) 

t. Phillip Bros. (Various Commodities) 

u. Lapeyrouse Export, Inc. (Grain) 

. v. Pillsbur~, Inc. (Grain) 

31. Other firms or. agencies that were contacted include major steamship.· 

agents at MobUe, Mobile Bar Pilots Association, Alabama State Docks. U.S. 

Department of the Interior, Bureau of Mines, Louisiana Otfshore Oil Port 

(LOOP), Standard Oil Company of California, and Geological Su':vey of 
Alabama. · 

.32. Historical Trends in Port Commerce. Annual commerce shipped through 

the port of Mobile, by deep-draft vesselS, increased from. 14.4 million 

tons in 196.6 to 16.7 million tons in 1975. Barge traffic increased from 
. . 

1.9 million tons to 15.R million t.ons during the.sameperiod• Total 

traffic increased from 22.3 million tons to 32.5 .million tons during the 

10-year period. A sharp increase in port thffic has occ.urred subsequent 

to 1975, according to the. Alabama State Docks' records and preliminary 

data as pubU.shed in the Waterborne Commerce of the United States, Part. 

2, for Calendar Year 1975. The .overall increase in tonnage moving through· 

'the port can be attributed to the s:rowth in all areas except bauxite, 

marine shells, f'ertilizers, lumber, paper, food products and comt''.;rce 

termed as miscellaneous traffic. For more detailed statistics on the 

past trends in pox:t· conunerce, refer to table F-4. 

33. The most. Rignificant changes in volume of deep~dreft vessel traffic 

is the in~r~ase.in co~l, both inbound and outbound, and grain e~poits. 
. . 

· .. The impressive increase· in coal tonnage is due· to the heavy demand for 
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TABLE F-4 

Tabulation of tonnages by commodity and type of movement for 
Period 1966 - 1975 

Source: Waterborne Commerce of The United States- Part 2 for years 1966 -_1975, inelus!ve 

CCMMODITY YEARS 

GROUP 1966 1967 ~968 1969 1970 1971 1972 :!.973 1974 1975 

Grain & Grain Products 
Deep-draft ·vessel traffic 1,715,000 1,613,000 1,907,800 1,463,700 1,234,500 . 873,700 1,548,100 2,161,600 1,716,30Q 2.327,500 

Barge traffic 651,800 550,300 722,800 793,!;00 365,200 343,300 436,900 518,300 . 533,300 1,102,100 

Ores & Concentrates 
Deep~draft vessel traffic 5,178,200 5,106,130 4,853,300 4,879,100 5,571,300 5,511,000 4,039,200 4,812,800 f\,561,700 4.908,900. 

Barge traffic 1,689,500 2,165,822 1,989,400 1,974,200 2,029,700 2,569,500 3.031,000 3,269,300 4,368,900 2,472,100 

Bauxite {Aluminum Ore} 
Deep-draft vessel traffic 2,957,800 2,875,775 2,748,000 2,313,800 2,436,900 2.197,200 1, 776,700 1, 9-.::, :;;;~ 2,023,100 1,871,600 

Barge traffic ---- ---- 1,900 ---- ---- ---- ---- 1,500 ; ~')0 

Coal 
Deep-draft vessel traffic 500 402 1,700 700 343,600 749,000 1,141,400 1,122,800 1,889,900 3,116,000 

Barge traffic 460,800 448,844 427,000 285,200 911,700 1,859,100 3,039,000 1,630,800 2.080,800 2,824,500 

Crude Petroleum 
Deep-draft vessel traffic 2,131,700 1,457,979 1,076,700 1,653,700 1,343,900 1,316,300 2,460,200 4,296,100 3,446,000 2,597,800 

Barge traffic 864,000 803,770 1,295,800 1,147,100 741,900 1,054,300 1,380,000 977,700 1,041,800 2,361,000 

Marine Shells 1 Unmenuf~ 
Deep-draft vessel traffic 13,100 85 100 ----· ---- ---- ---- ---- 200 

Barge traffic 1,469,000 1,409,895 1,354,000 1,427,300 ' 1,526,000 1,797,000 1,510,600 1,597,000 1,579,700 1,491,200' 

Sand 1 Gravel 1 Crushed Rock 
> Deep-draft vessel traffic 99,900 53,457 153,800 213,200 252,500 149,900 226~600 250,000 149,400 81,800 

"%J"' 
•"' Barge traffic 729,800 650,549 854,100 973,100 1,350,000 1,432,400 1,401,800 1,612,400 ·1,635,000 2,014,700 

I'D 
I-' ::I 

. -...I o.. Fertilizer & Fertilizer 
;t Haterials 
U1 Deep-draft vessel traffic 137,100 93,581 47,5oo 106,100 59,500 19,000 17,200 3~000 4,200 105,100 

Barge traffic li8,000 65,069 27,900 58,900 21,200 ---- 6,500 5,000 13,500 3,100 



> 
>zj"' 
1"0 ;..ro 

oo::s 
0. ..... 
:>< 

VI 

C<JiMODITY 
' GROUP 

Lumber & Other 
Forest Products 
Deep•draft vessel traffic 
Ba>:ge Traffic 

Peeer & Paeer P~~ducts 
Deep-draft vessel traffic 
Barge traffic 

Chemical & Chemical 
Products 
Deep-draft vessel traffic 
Barge traffic 

Refined Petroleum 
Products 
Deep-draft vessel traffic 
Barge traffic 

Iron & Steel Products 
Deep-draft vessel traffic 
Barge traffic. · 

Food & Kindred Products 
De'ep~draft vessel traffic 
Barge traffic 

·Farm Pro~ucts 
Deep-draft ve!l8el traffic 
Barge traffic 

e 
-~ ~. 

'· ..... 

1966 

447,800 
312,900 

97,900 
----

93,200 
156,900 

893,000 
1,203,500 

415~200 
45,900 

141,000 
36,300 

10,000 ----

TABLE F-4 (Continued) 

Tabulation of tonnages by commodity and type of movement for 
Period 1966 - 1975 

YEA.'tS 
1967 1968 1969 1970 1971 

157,758 165,200 132,400 11)9,800 151,600 
296,797 321,300 383,500 396,000 262,000 

118,024. 207,200 176,500 196,000 191,700 

---- ---- ---- 2,000 ----· 

81,322 179,100 140,200 137,100 83,000 
142,878 143,600 236,000 500,400 454,800 

577,200 684,400 760,500 767,200 522,200 
1,684,700 2,156,800 2,448,900 2,038,000 2,;284,300 

514,611 532,300 798;500 780,300. 460~100 

. 65,516 113,800 383,400 .· 317,500' 200,600 

176,SOO . 159,645 1::'9,600 173~400 276,500 . 
31,;344 22,400 11,700 25,600 17,600 

15,431 11,200 .. 7,900 .. 4,900 3,900 

---- ----· ---- ---- ·----

1972 1.973 1974 1975 

215,900 239,500 252.~00 206,3~0 
204,500 300,000. 321,400 137,300 .. 

175,400 266,300 275,600 181·, 700 
1,000 . 96,500 108,600 48,400 

107,800 87,700 63,600. 69,700 
441,200 373,200 611,300 475,800 

361,200 828,000 508,800 612,900 
2,641,900 . 2,850,300 ·2,882.200 2,652,600 

506,800 674,300 388,800 379.700 
217,500 244,600_ 323,900 . ·u6,2oo 

194,600 196,5.00·_·. 115,000 · 3a,7oo 
20,400 19,500 .· 12,100 8,500 

. 5,100 . a-,5oo. 37,700 84,_800 ---- ----- ---- 200 

.. · 

'·: ~ . 

. e 
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. TA&LE F-4 (Continued) 

Tabulation of tonnages by commodity and type of JDOVement for 
?eriod 1966 - 1975 

C<MtODITY YEARS 
CROL'P 1966 1967 1968 1969 1970 1971 1972 1973 .·.1974 1975 

Non-~e~a1lic ~in. Nee. 
Deep-craft vessel traffic 2,400 5,892 7. 700. 8,100 14,400 4,500 4.400 20,40~ 4,200 . 9,700 
Barge traffic 23,000 32,000 12,000 44,000 8,000 ---- ---- 6,600 700 51,600 

TransDortation Eguim2!ent 
Deep-draft vessel traffic 4,500 2,617 3,600 . 3,600 1,200 1,300 1,100 ---- 4,100 8,000 
Barge traffic ---- ---- ---- ---- 300 ---- 600 ---- 2,100 10,600 

De-J:!artment of D!!~ense 
Deep-draft vessel traffic 15,200 12,539 7,200 7,200 5,600 5,800 10,800 15,300 15,300 39,200 
Barge traffic 

Sub-Total 
Deep-draft vessel traffic 14,353,500 12,839,218 12,776,400 12,838,600 13,495,500 12,516,700 13,792,500 16,926,40{) 17,456,100 16,639,400 
Barge traffic 7.761.400 81347.484 91 442 1800 10.209.600 .!0.233.500 12.274.900 14.333.000 131 502 1 700 151 5201400 1~&769.900 
Total 22,114,900 21,186,702 22,219,200 23,048,200 23,729,000 24,791,600 . 27,125,.~0 30,429,100 32,976,500 3 ,409,300 

Hisce1laneo::s 
Deep-draft vessel tr•ffic 66,265 21,599 104,011 112,876 92,754 124,751 132,185 64,413 140,544 38,388 
'Barge traffic 126.748 75.485 31107 1.265 7:831 2187=7 33.3i8 24.909 36.910 51 224 
~ 193,013 97,084 107,118 114,141 100,585 127,628 165,563 "'89,322 177,454 43,612 

;rand Total 
Deep-draft vessel traffic 
Total-------------------- 14,419,765 12,860,817 12,880,411 12,951,476 13,588,254 12,641,451 12,924,685 16,990,813 17,596,644 16,677,788 -6" Barge traffic 

'2J "0 Total-------------------- 71888,148 8,422.969 9.445,907 10.210.865 10.241,331 12.277,777 14.366,378 13.527.609 15,557.310 15.77~,124 I 11> 
~-~Grand Tota1---------------22,307,913 21,283,786 22,326,.318 23,162,341 23,829,585 24,S19,228 27,291,063 30,518,422 33,153,954 32,452,912 ,.... 

X 
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coking coal to Japan and their interests in coal mining operation in 

Alabama. The Japanese interests have deemed the·construction of the 

McDuffie Island Coal Handling Terminal, a public facility, a break­

through in facilitating their assured supply of coaL Public coal 

te:o:-minals are not available at the ports of Newport News and Norfolk, VA, 

and Bsltimore, MD as they are operated and controlled by the railroads 

who·own the docks and terminal facilities. 

34. Grairi expor-ts have also shown a marked increase in the past 

several years, particularly in 1975 and 1976. This is primarily 

ac~redited to the significant increase in production of ~oin and 

soybeans in the southeast and the demand for grain in foreign countri'=!s~ 

The. Alabama State Docks is completing a series of major expansions of· 

their fully public grain elevator at Mobile. While potential for further 

expansion remains, grain shipments have in recent years heen essentially 

ir,creasing to approximate the facility's expanding capacity. 

· 35, Published statistics on totaJ_ conunerce for years 1966-1976, allocated 

by foreign imports and exports, coastwise receipts and shipments, and 

internal receipts, shipments, and local traffic, are pres~nted in table 

F-5. Internal traffic designates waterborne commerce moving in vessels 

other than deep-draft ships. Imports since 1966 remained fairly stable 

at about 8. 0 million tons with no significant :f.ncrease. Exports increased 

from 2.0 million tons in 1966 to 5. 7 million tons in 1976. For years 

1975 and 1976, the significant increase in exports is due to the increase 

1n c~al and grain shipments. Coastwise receipts reflect a small percentage 

of the overall traffic for the port. Coastwise shipments had a high 

fluctuation during this 10-year period' ranging from a low 1. 6 million 

tons in 1968 to a high nf 4. 7. million tons in 1973, giving an average 

figure of 2.6 million tons for the 10-year period. Internal traffic, which 

represents mnstly barge traffic, has increased considerably since 1966. 

R'E!ceipts increase<;l from 3.3 .million tons in 1966 i:o 6.8 million tons in 
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TABLE F-5 

MOBILE HARBOR, ALABAMA ANNUAL COMMERCE, 1966 - 1975 

~thousand short tons2 

Domestic 

Fore-i"gn Coastwise Internal 

Year Total Imports Exports Receipts. Shipments Receipts Shipments Local 

1966 22,307.9 9,359.3 2,020.1 .423.3 2,617.1 3,250.8 3,430.3 1,207.0· 

1967 21,283.8 8,873.4 1,873.6 236.5 1,877.3 3,510.2 3,584.8 1,327.9 

1968 22,326.3 8,884.7 2,236.1 158.6 1,600.9 4,109.1 3,950.8 1,386.0 

1969 23,162.3 8,206.2 2,503.9 69.2 2,172.2 4,774.7 4,113.6 . 1,322.6 

1970 23,829.6 8,777.0 2,940.3 33.2 1,837.7 5,009.7 3,983.7 1,247.9 

1971 24,919.2 8,527.3 2,325.1 15.5 1,773.6 6,086.3 4,964.0 1,227.5 

1972 27 '291.1 6,674.4 3,053.7 170.8 3,025.7 7,975.7 5,220.9 1,169.8 

1973 30,518.4 7,909.6 3,856.4 554.4 4,670.4 6,351.8 6,001.3 1,174.6 

1974 33,154.0 9 ;415. 5 3,962.6 447.6 3,770.9 7,148.7 7,016.6 1,391.9 

1975 32,452.9 7,895.8 5 ,404. 7 363.7 3,013.6 7,559.1 6,832.3 1,383.7 

Ten 
"Zj> ,::g Year 
Nrtl Average 26,124.6 8,452.3 3,017.7 247.3 2,635.9 5,577.6 4,909.8 1,283.9 1--'::l 

0.. 

1976
1 ,...... 

35,379.3 8,215.6 5,744.8 384.1 1,817.4 7,625.0 9,519.1 2,073.1 >: 

V1 . 

Source: Waterborne C~nmnerce of the United States 1966 ... 75, Part 2 



197Swith a drastic increase to 9.5 million tons in 1976. The conunodities 

that contributed to the increase in internal traffic are grain, ores, coal, 

crude oil, sand arid gravel, and refined petroleum l'roducts. The average 

annual volume of traffic during this 10-year period was 14.4 million tons 

of deep-draft vessel traffic with 11.8 million tons of shallow~draft 

traffic. 

36 · Present Commerce. A record of freight traffic. for CY 1975, giving 

the volume of conunerce, by commodity, is presented in table F-6. The 

volume of conunerce under the heading of ''Foreign" arid '\Coastwise" 

represents that which moved in deep-draft v~ssels, including fishing 

vessels. · Commerce moving by barge is shown under the caption of "Internal" 
. . 

and ''Local. il 

37. The major commodities that compri~e the port commerce are: iron 

ore, coal, crude oil, grain, bauxite, refined petroleum products, marine 

shells, sand and gravel; and munerous conunoditles that are shipped as 

break-bulk cargo. An overview of the principal commodity movements in 
1.. 

1975 is presented below. 

38. Iron ore tonnage represents the largest volume of traffic for a 

single commodity. Iron ore imports amounted to 4.8 million tons. 

Shipments of iron oremoving from the port by barge amounted to 2.4 

million tons. The total volume of iron ore shipp.ed by barge was imported· 

by deep-draft vessels_. Total volume of iron ore .shipped through the port 

was 7. 2 million tons. Coal tonnage w.as the second largest volume of 

traffic shipped through the port with 2.7 million tons exported and 

371,000 tons imported. Barge receipts and si1ipments of coal amounted 
'' :' . . 

to 2. 8 million' tons which was subsequently eXported by deep-draft vessels .. 

Crude oil shipments by .tanker amounted -to 2.4 million toris in 1975. About 

2. 4 million tons, or SO percent. of· the .total crude oil· shipments, were by 

barge. Imports of crud~ oil amounted to 189,000 tons. Total volume of· 

crude oil shipped through the port was 5.0 million tons. Bauxite imported 

accounteJ for 1.9 million tons of traffic. 
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TABLE F-6 

FREIGHT TRAI!'FIC THAT t10VED THUOUnH MOBILE IN 1975 

~---------------------~-----~~'~--~------­~----~'~0~~£~.~~--~~~~-----r~D~IO~~~es~,~·~c 
C~HifU£ l~ff~1;6~ 1---- ··- f--- ·- __ .. __ _ 

IMPOUS EXPnUS NftEI"S. S"IP~~~~EI•TS S"IP•E~f5 

·toT A~-----,---.----------- ----·-··········1=3=2:!:'·=4=5=2=·='=1=2t==' =' e=9=,='=1=2~o ._:~•o4 !.:H1 __ 363.652 1. o~J. 583 1. ~H.u9 6. &32. 326 

0101 COTTON, ~AW-----························· I 295 ---------- 295 ··-······- ••••••·••• •••••••••• •••••••••• 
1103 coq~-----······················--~··----- 1o036o70• •••••.••.• 645,576 •••••••••• ~41•219 111,7~5 ··--·--·-·· 
0104 OATS··············-······--------········ I 26! ·····---·- ---·-····- ---······· ·······--- •••••.•••• 261 •••••••••• 
0105 RI:E···--································ 211•325 •••••·••·• 19•,951 •••••••••· 9•2•• 1·393 5,737 ·-········ 
0106 SOqG~U~ G~li~S-······•·······•··········· Sol07 •••••••••• 7!0•····•····· •••••••••• •.914 93,•••••·•••· 
0107 •~EAT··················--·,·············· 662o676 •••••••••• 241o275 1 6,Z70 100•117 302.•5• .,46' 1,:9: 
0111 SO~B~l~S····••••·····•••••·•••••••••••••• 1o086o112 •••••••••• 632ol'•'······•••• •••••••••• 311o605 lol67 ~39,21~ 
0119 OI~SEE05, ~~C-··························· '9,171 •••••••••• 7,761 •••••••••• •••••••••• SCO 1 1 103 •••••••••• 
0122 ~Af A~n reDDER---·~······················ 12 •••••••••• 1i ••••••••·· 
0129 r1e~o :~~·s. ~ec-----···················· 4,3oo 
0131 rAE$~ '~UIIS A~C TREE ~UTS-·······•······ 2o030 
0132 BA~lNAS A~O PL•NTA!~S···················· 76,619 
0133 co•ree---·····-·············-·······~--·· 191 
0141 rRESH ·~' r1~ZEN VE~ETA~LES·············· 42 
Ol61 ANI••LS ·~c •RouucTs, \E:·-·············· 1•469 
0191 ~ISCELLA"E~~S r•RM PROC~C!S············•· 301 
0141 CRJ&E A~P.9ER A~:i ALL IEC G"•S············· 1 
0161 roqesT PQocu:Ts. ~EC····················· 110 
0'11 f~S~~ :rs~. exc~PT s~e~~riS"···-·-··----- •eG 
01~1 MA~~~~ S•ELLS, U~~l\VfACTVQE:········•••• ~~~9.o175 
&011 IR~~ OPE A~D C~~CE~TQATES··············•• ~·179,651 
&051 &~U~INUM ORES, CO\CE\"OAIES········•·•··· ]'171,562 
&061 W&\~A~ESE CRES, CO•CE~!~aTES······•······ ~C5,621 
&Otl ~o~rEA~CUS'DAES. C~\Cc~T. -EC············ &4,298 
&121 COAL A~O •IG~ITE·······················•• o940o54& 
&311 CA~CE P~lROLEU~·························· ]',958,81.5 
1411 LI•ES"O~E··················•············· 1o310 
$412 8~1LD1~G STO~E. ~~-~··e~--···········•••• 176 
1442 $&~0. G~AVEL, CRUS•cC QC:~-······•••••••· •I09o616 
1451 c••~---··························-······· 124.045 
1471 P~~S~HlTE R)C~·-·······················•• 3o6C8 
l47V ~A!~PA~ reRT!L!ZE~·~lTS, ~EC------······· 228 
&499 ~O~•ET•LLIC ~~~tRA.S, \EC··········•····· 14o2~5 
at11 ~RO~·~:e ·~~ ac~ess:•res---·············· c 
1012 ~EAT A~Q PR~~VCT~, \£:················••• 4o314 
2015 l~IMAL B•·P~C~v:Ts, \EC·················· 491 
ton OR IF> w1•• •N: ::~<••····················· 5. 719 
2031 rio• ·~~ S•c~Lr:s"• PQEPt~E:············· 1o611 
1034 VE~E!Aq~ES ~ 1 iC r~EP 1 \~~----------·······~ 410 
I03t F~tP r•uiT •~' ~E~ J~::e, \Et············ 9S8 
1041 W~E&T fL=U~ A~O SEMOLI~A················· 100o607 
1042 ~RE~AAEO &N:wal fEECS····················~ 50o269 
1049 Gq&l~ •IlL ""O~VCT$, ~rC················· 266o032 

·1062 ·~o~•sses---·········-···················· 9,397 
1011 ALCO~OLIC 8EYERAGES·····•··········•····· 5o325 
1091 YE~ET&BLE O:LS, •&R., ~-~AI···········••• 867 
1099 MISC!LLA~e~vs rcco oQ~cu:TS·············· 18oOtl 
1111 Te9ACC~ •&~Uf&CTU~ES····················• ~~ 
1211 9ASIC TEXTILE P~O~~CTS············••···•· 2ol50 
1311 APPAREl··························•••·•·•• . 225 
1411 .~,5~----···············•················ .20o425 
141' rue• ~o:J, c"•A~O•~. ••S'rS·············· zcs 
1414 TJ~SE~. POSTS, POLES, PILl~~-~-·········· 32,326 
1415 Pu~,wcco. LCG··············---,·········-~ 98,778 
2416 ~JJO C•I•S, STAVES, ~OL~I~GS·········•••• 4o771 
2&21 ~u•SER··································· 138,743 
1431 VE~EER, PL•o~oor. •o~<eo wooo---··········1 9,eoc 
2491 ~OOD MA~Jr&:Tv•~S, ~E:·-················· 40o6SO 
1511 ru~~~T~•: •~c riXTU~ES··················· 2o53J 
2611 P~~P·······························•···•• ·110,547 
1631 PAPER ·~~ PAOERrOARD····················· 53,752 
l6t1 P~LP A\0 PAPER PAOC~CT$ 1 ~fC············· 367 
1711 PAI~TEn ~&TTER··················•·••••••• 2 
1110 SOPIUM ••oq•xl~i-········-··············· ~44,294 
1111 CA~DE !Aq, o:L, G'S •AOtV~fS-············ 1,4,1 
1113 ALCOH~~S·•···••••••••••-•••••~·-··••••••• 3o622 
1111 ee~ze~e ·~o TOLuE~E-····················· 28.895 
1119 BASIC C~f~IC&LS A~O PRO,, ~·=··"·······•· 334,12~ 
1821 P••STIC ~ATERIAlS······················•• 1 0 370 
2122 $Y~T~ETIC Rvn9Eq......................... 27o449 
1123 SY~IH~T[C Cht~·"AOEI r!9ERS············•• 4o561 
2131 OAUGS···~······························•· 14 
2U1 IJ.AP············ ••••••••••••••••·•••••••• 133 
2151 Pll~TS············~······················ ~1 
1161 GU• A~D W~DO CHf"ICALS··················· 2,445 
1171 ~llRCGE•OuS :hEM rEAIILIZEqs............. 1•811 
1173 Pwo~r~•T:c c-e• rERTILI!o1S····-········· '5 
2876 I~SEC~IC!CCS, n!SI~rEC:"lS·············· 317 
2079 fE~TILIZEq •~D M&TERilLS, \o:··········•• 102o.91 
2G~1 ~ISCELL~\EOUS ChENIC&~ PRO~····-···•·•••• 21 106 
uu u"LI~E--·.······························· .o~o.u• 
2912 JIT f~fL··········•··············•·•···•• 350o556 
lt13 ~eqcse~•--······························· 2o262 
2914 DIS'ILl~'E rue• CIL······················ 42fo285 
2V15 RESIDU•• fUtl OIL··················•••••• 70••240 
lt1t ~"in!CATI~G OILS A~O GQE&SfS·······•·•••• 1ol50 
2917 ~APNT~4. PE!ROLt~M SC.Yt~TS·············· 14o549 
2918 ASP~ALT, !AR, lN~ PllC•ES················ 64~o591 
19~0 CO(f., PETA~LEV~ C~~E····················· 14o17~ 
19~1· AS 0 HALT PUILOI~G MA!iqiALS········~······~ 21 
1011 RU98ER ANa MISC PL&Sr:cs pqc~-·-···•••••• 945 
IUS ~UT~<Eq &~D LEHNER 0 RCDUC"S·······•••••• 215 

1o9r~ 3• •••••••••• 
4.aoo -········· ••••••·••• •••••••••· 
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3~11 
3••1 
31.H 
311: 
31~1 ,.,1 
JHI 
3HZ 
!':.' 3314 
3HS 
HU 
33:1 
33:1 
33:9 
ll21 
3H2 
3323 
ll21 , ... 
ni: 
3!1~ 
l' 11 
3721 
l~H 
319: 
3Hi 
Hll 

TABLE F-6 (Continued) 

FR.JUGHT TRAFFic THAr "McwF.n THRonr.H MoRi:r.E rN 19 1s <coNro) 
· :i\~Xt· . .. 

COKKODITY 

Q~lSS &~0 G~&SS PRODVCTI•••••••••••••·••• 
BJI,OI~G CE~£\T··•················••••··· 
$T~~CivR&~ e~&Y PAOOUCTS··········••••••• 
~I•E······························••••••• 
:~• SIO~E &~0 ~~O~E PRODUCTS···•••••••••• 
~ISC ~O~•EI&L~IC ~~~ERA~ PROD••••·••••••• 
P13 IQ,•••••••••••••••••••••••••••••••••• 
SL&~····································· 
==~·· ·~· ASPHA-1$, SOLYE~•S············· 
I"'~ ~~' SlcEL PAI•AAY FQR~S·•••••••••••• 
I"''' STEE~ S••PES, EIC SWEET•••••••····~ 
II~~ 1~0 Sic~~ •~&YES, SMEETS•••••••••••• 
:o:~ 1~0 S'E'" PIPE A~D TUBE·······•••••• 
•e~~o·~-~·s---··························· 
I"'' ••c 1'~~. •-OCUCTS, ~EC············· 
~~\r•••ous -eT'"'· ~EC··················· 
:'••Eo IL,Ot$, ~~•e••ED•••·•••••••••••••• 
.eao &\O Zl•:. u~.o••&c·······~·········· 
l~J~!\V~ &~: ALLCYSt U\•O•~ED•·•••••••••• 
r.&!AtC&TfO ~!!&L PAOe~=fS•••••••••••••••• 
••:•l\Eo•, EXCEPT ELECTNICAL••••••••••••• 
5~2:'q!Ca~ ~a:~ &~C EQUIP········•••••••• 
·~''" ve"lc.es. •••ts, eov1•············· 
a:qCqArT AN: P&DTS••••••••••••••••••••••• 
••I~S ''~ IJ&'S·····~··················•• 
•!S: roa,SD~qTa'IO\ ECUID~E\T············ 
I\Sio, TI•E, D .. ;•o, ODT GOCCS•··•·······• 
•IS: ~&\~·r&:TYRH D~O:CI.CTS••••••••••••••• 
1 q~' "": S'E;~ s:aa•~·~;~-··~·-··-·········· 
~,~reDq:~S ~Ef~~ SCDAP······•·•···~··•••• 
!&IT:,e ~&ST£, S~QAP, S~EEP······•••••••• 
•a•EQ wASTE 1~0 S:AAP····~·····•·•·•·····! .. 
•I'EQ·················"·······••••••••••• 
Ce••ODITtlS, ~EC··················••••••· 
DI•A~fMENT or DEfE~II AND SCI··~··••••••• 

SOURCE: 

TOTAl, 
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•u 
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92 
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157,358 
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34 ,,,, 
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3 .... 

u,u4 

FOAEIG~ 
con· ~1n 

EIPOATS SNIP~Etjl$ 
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S99 
Ul 

32o166 

401 
29' 902 
24,791 

8.736 
9.271 
7,209 

3G,397 
3o3ll z,4ez 

Uo615 
20' 462 
4o10. 
2o.900 

"' ,, 
lo258 

23 
lol39 

e,t4Z 

90 •••••••••••••••••••• •••••••••• 

4, , •. , 
n 

445 
U4 

879 
Ul 5o·,,,. 

~ 

Uo519 
39 

28 
3o&11 

•·•" 392 
7,753 
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197 

69 
26 

133,177 
u• 

. 3• 
!1,316 

........... 

............. 

---·------­...... :.. ....... 
21 

,.; ................ .. 

---·-------
•••••••••• 1 

2o000 !165 ua 1o!l31 

s.su 
313. 
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11,650' •••••••• ~. 

• '77 • •••••.••••• 
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loB37 •••••••••• 
3,194 •••••••••• 

,,734 •••••••••• 
155 •••••••••• 

9,994 •••••••••• 

u ········•· " ·········· 
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201 -·········· 276 •••••••••• 
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.39. Refined petroleum products shipped through the port amounted to 3. 2 

million tons. About ~4 percent of this traffic moved by barge, with 1.9 

million tons inbound tnd .7 million tons outbound and a small amount of 

local traffic. Near! all of this traffic originated or terminated at 

docks above the I-10 unnels. Total grain tonnage for the port that was 

handled through the p blic elevator amounted to 2.9 million tons. Of this 

total, about 2.0 mill·on tons were shipped by deep-draft vessels. The 

other .9 million was shipped by barge. About .8 million tons of the 

grain receipts by bar e were the same tonnage shipped out by deep-draft 

vessels. Other major products shipped through the port include 1.5 million 

tons of marine and 1.8 million tons of sand and gravel, all shipped 

by barge. The above ommodities accounted for about 29.4 million tons or 

90 percent of the tot[l tonnage of 32.5 million tons shipped through the 

port in 1975. 

40. Deep-draft traff"c amounted to 16.7 million tons or 51 percent of 

the total tonnage shi ped. Of this amount, 15.1 million tons were shipped 

in dry-bulk carriers nd tankers with 1.4 million shipped in general cargo 

vessels. 

COMMODITIES SCREENED FROM BENEFIT ANALYSIS 

41. All commerce moving through the port of Mobile and the potential 

commerce that would m ve via the Tennessee-Tombigbee Waterway for export 

was analyzed to dete ine what traffic would realize benefits from a 

deeper ship channel i to Mobile with dimensions greater than the 40 x 400 

foot channel now avai able. Those commodities that for various reasons 

would not benefit fr considered harbor improvements are discussed below. 
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42 • Rxc hided Conun<>di,t ies. 
" . 

Commodities that were eliminated frum the· 

benefit analysis are showu in table F- 7 .. The reasons for. eliminatipg. 

these commodities are given below. 

a. Traffic moving through terminals north of thehighw.ay tun~els 

where the shippers did not indicate they would relocate to terminals··· 

below the tunnels. Channel depths above the tunnels ar~ restricted. 

to -40 feet because of top-of-tunnel ele•jations. · 

TABLE F-7 

COMMODITIES THAT WERE ELIMINATED FROM .BENEFIT ANALYSIS 
• .. 

COMMODITY 

Bauxite· 

Manganese Ore 

Coke 

Alumina 

Ferro-Phosphorus 

Ferro-Silicon 

Grain 

Copper Ore 

Scrap Iron 

Crude Oil 

Dist. Fuel Oil 

Residual Fuel Oil 

Gasoline 

General Break-Bulk Cargo 

TOTAL 

1
current (1975) traffic 

2 
New traffic to begin in 1986 
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ANNUAL VOLUME (000 ·tons) 

MOBILE1 . . . TENN-TOM2 

1,872 

.45 

55 

44 

1,989 

133 

2",409 

38 

122 

132 

1,407 

8,246 

-. 
684 

22 

77 

13 

216 

1,012 

l. 
I 



b. Traffic to or from foreign ports where the channel depths 

would restrict vesse~ sizes to those that would not need greater channel 

depths at Mobile. 

c. Cer.go consignment per vessel is too small to warrant the use of 

large vessels. 

d. :Sreflk-bulk ~e[leral cargo normally hauled in general cargo vessels 

which require a chan el depth of 40 feet or less. 

43. The commodities currently moving through the port, plus certain new 

commerce which were excluded 

from the benefit ana ysis, are described in subsequent paragraphs. 

44. Bauxite. Bauxit is being shippecd into Mobile for processing into 

alumina at Alcoa's rekuction plant located adjactmt to the Alabama State 

Docks Bulk Handling Tfrminal. It is presently being hauled in general 

cargo and dry-bulk shfps. Vessels currently used in this service range 

in size from 14,000 tb 52,000 d.w.t. with loaded drafts rang~ng from 23 

to 39 feet. Company bfficials state that a 40-foot channel is adequate 

since bauxite is shipbed from countries in South America and those located 

in the Caribbean Sea lrea which have ports with relatively shallow channel 

depths. Also, Alcoa'~ plant is located above the highway tunnels and 

the company does not ~ave any plans for relocating the plant·; therefore. 
I . 

bauxite must be recei'j'ed at the ASD bulk h~ndl.ing plant near Three Mile 

Creek. Consequently, bauxite has been eliminated as a commodity that 

would benefit by a de per ship channel into Mobile. · 

45. Alumina. Aluminj was eliminated from the benefit analysis in this . I 
study because the Ala~ama State Docks statec:i they would nrovide facilities· 

for handling alumina at their bulk handling plant at Three Mile Creek, 

which would restrict ,he use of large ships. Also; ports where alumina 

will be shipped have Jestrictive channel depths which would prohibit the 

use of large ships I .lherefore, a 40-foot ship channel at Mobile will be 

adequate for future s ips hauling alumina. 
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. ~6,. Manganese Ore. This product is ·being imported into Mobile in 

relatively small-lot consignments. It is shipped in vessels ranging in 

size from 15,000 to 48,000 d.w.t. Some of thP. larger vessels are not 

fully loaded when arriving at Mobile due to methods of making split-

delivery service, i.e., small deliveries at several ports. Ferro­

manganese plants dicta.te small consignments of manganese ore because 

of the nature of manufacturing and their ability to store large quantities. 

Therefore, movements of imported manganese ore would not benefit from 

channel improvements at Mobile. 

47. ~· Although sites for new grain elevators have been identified 

below the Mobile River tunnels; the present elevator capability and 

possible expansion will assure continued movament of grain through the 

.existing elevator without any undue vessel delays or grain backlogs for 

the· foreseeable future. The continued use of this elevator precludes the 

use of deeper draft vessels. Consequently, grain was eli.ninated as 

.prospective traffic that would benefit by the project modification • 

. 48·. ~iscep.aneous. Cargo. The annual volume of miscellaneous dry-bulk 

comr.todities, such as, coke, ferrosilicon, copper ore, and scrap iron, 

are presently moving through the port in small quantities and in relatively 

small ships. These products are received or shipped from or to numerous 

origins or destinaeion8 in small-lot shipments. No benefits would be 
. . 

realized on these movements of commerce by providing a deeper ship channel 
into Mobile. 

4~. Crude Oil. The outbound crude pil through the port of Mobile is 

being shipped by ~erada-Hess Oil ind Citmo~o. Their storage and dock 

facilities are located on the west bank of Mobile River just below 

Cochrane Bridge. This crude oil is' being deilvered into the Hobile 

termin.al by a serie>s of pipelines. lt o.riginates at oil fields in north­

west Florida, northern Mobile County from the newly discovered Cre6la 

fields, the Citronelle fields in west Mobile Cpunty and oil fields in the 

area of Laurel, Mi~sissippi. Some of the production in these fields is 

serving Marion Refinery at Theodore and a portion is shipped by Hess 
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pipeline through connections t Liberty, MS thence, via the Capline, a 

major trunk line serving refineries in the Midwest. In 1975, these two 

companies at Mobile shipped 214 million tons by tanker on a coastwise 

move with 1.8 million tons go!ng to the Houston/Port Arthur, TX area, .3 

million tons to the New York/1hiladelphia area, and .3 million tons to the 

New Orleans area. 

50. Interviews with these shippers reveale9 they have no intention of 

rr.oving their storage faciliti1s and docks to a new location below the 

~ighway tunnels. There~or~, o benefits could be assessed on this traffic 

due to the tunnel restr1ct1on 

. . . . . !" . 
51. Refined Petroleum Produc s. These products, which consist of dis­

t:.: ~.'OI!:e and residual fuel oil gasoline, and asphalt, are presently being 

received in Mobile by small t nkers and will continue to move in Lhese 

relatively small ships. Due io the methods of marketing these products 

and limited waterside storagel the demand for large consignments is pro­

hibitive. These petroleum pr ducts are shipped in convenient size tankers 

ranging in size from 20,000 tl 45,000 d.w.t. The present 40-foot ship 

channel is adequate for this lype of shipping. Based on these conditions, 

no benefits from channel deep~ning would be expected for refined petroleum 

products. 

52. General Break-Bulk Cargo Products in this class of traffic are 

comprised of commodities ship, ed in packages, bundles, bags or other 

type packaging that require t~e loading or unloading to be accomplished 

by use of the ship's tackle. ·lThis type of commerce is usually hauled in 

general cargo ships eq1,1ipped lith booms and other tackle that give them 

the capability of loading or ,nloading packaged cargo with the use of 

slings or palle~s. 
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53. During CY. 1975, the Alabama State Docks .reported 1.4 million tons . 

of general cargo that ritov~d over tf\ej.r geperal cargo piers. ThiS 

coMmerce consists of commodities such as, bananas, prepared food products, 

wood products, chemicals, paper and paper products .. rubber, iron and 

steel products, rice, packqged grain mill prodtJcts, cotton, and numerous 

other miscellaneous goods. 

54. Vessels used in this trade are general cargo ships ranging in size 

from small mini-ships to vessel-s in the 24,000 d.w.t. class. The fully 

loaded draft of these ships is less thaq 36 feet; consequently, ·the 

existing 40-foot: ship channel at Mobile is adequate· for ships operating 

in this trade. 

55. Very little containerized cargo ~oves through the port on a regul~r 

basis which requires the use of cont;aber, SEEBEE or LASH type vessels • 

. Therefore, no consideration is given to this type service in the benefit 

analysis. 

COMMERCE ACCEPTED FOR BENEFIT ANALYSIS 

56. Each commodity presently being shipped through the port in deep­

draft vessels was examined to determine if it would move in quantities 

and in traffic patterns that would warr~nt the use of ships that could 

not safely navigate the existing channel· at Mobile. This entailed 

interviews with shippers.,· steamship l~nes or their agent$, terminal 

operators, and, in some c~ses, making re~ource studies ~9 deter~ine 

if adequate supplies are available. After examining ~he total 

commerce for the port and screening out· that traffic which obviously 

could not benefit from the proj~ct improvement, the two comm9dities 

that remain to be further analyzed were: Iron ore and coal. 

57. Iron Ore. There are three (3) companies that import iron ore 

through Mobile. Republic Steel Corp. and .Jim Walter Resource Corp. (formerly 
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. . 
U.S. Pipe and Foundry) import iron ore through the Alabama StateDocks 

dry-bulk terminal !Tipple) located at Thr.ee Mile Creek. The other 

company, U.S. Stee , imports iron ore through a private terminal owned 

and operated by T. •.I., a subsidiary of UiS. Steel. All the iron ore 

imports for RepubHc Steel and Jim Walters are sl.ipped by rai 1 to their 

steel mills at GadJden and Birmingham, AL, respectively. Iron ore for 

U.S. Steel is shipJed to their Birmingham steel mill by barge to Port 

Birmingham, thenceJ rail beyond. From time to time, they do rail a 

portion of the orelto Birmingham, but, for the last few years, they have 

been shipping by be rge exclusively. 

58. Coal Imports. Steam coal is being imported through Mobile and then 

barged to Pensacol< and Panama City, Florida for use in Gulf Power 

Company's steam el•ctric generating plants. This coal has been imporced 

from various countJies in the past few years but the Southern Services, 
I Inc., a service co1pany for the Southern Company, and a pare11t company 

of Gulf Power, has signed a contract with Mannesman Pipe apJ Steel 

Company for the de ivery of 7.7 million tons of imported coal. All 

this coal will ori1inate at Richards Bay, South Africa, The contract 

was signed on 1 Aplil 1977. This is a 10-year contract that will expire 

in 1986. 

59· This coal is eing handled through the Alabama State Dock bulk­

handling plant at three Mile Creek, which is located above the I-10 

tunnels. This ter~inal is presently operating at near capacity. 

Officials of the Aiabama State Docks state their long-range plans call 

for a new dry-bulk,handling facility to be located below the I-10 

tunnels. With bauJlcite and miscellaneous ores being dedicated to the old 

terminal, coal imp rts would be one of the two commodities that would be 

shifted to a new t rminal below I-10. With the completion of the 

Tennessee-Tombigbet Waterway, which would generate new commerce for the 

old terminal, and he anticipated increase in the annual volume of 

commodities now rna ing through the facility, the terminal and storage 
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area will be f~ll~ utilized even with the planned expansion programs to 

modernize th~ facilitj. It is ~xp~cted that co~l imports will be handled 

through a facility below the tunnels by the time the con~id~red channel 

improvements could be completed. 

60. Stean1 coal is being imported as a supplement to the domestic supply 

hec~use it is a better grade with a low sulphur conteht an~ the delivered 

price is lower than the coal brought from domestic mines. '.L.:e Southern 

Services, Inc. hava ~egotiated a very attractive ocean freight rate. 

Officials of this company state rail and barge rate~ fot long-haul of 

domestic coal are rapidly increasing to a point where they are not com­

petitive with imports. Other deterrents that are affecting the rurchase 

of domestic steam coal are. poor delivery and scheduling of rail cars· and 

barges, delays caused by car shortages, miners strikes, and other mining 

problems, according to information received from the companies involved. 

61. Based on the above constraints, which seem to be persistent in 

supply.ing coal to steam electric generating plants along the. northwest 

Florida coast, company officials belil!ve coal imports through Mobile will 

continue as far into the futureas they can predict witho~t any major 

rate of increase from that which isbeing received under the initial 

contract. 

62. Coal Exports. 

through the port. 

Coal is one of the principal commodities exported 

The major source of supply for this coAl is the 

Coosa. Cahaba Plateau and Warrior field~ in north Alabama, western 

·Kentucky, Tracy City fiE!lds in Tennessee with small shipments frott, 

eastern Kentucky, Illinois and Indiana. At the present time, most of 

the r.oal is being mined in the north Alabama fields ana shipped by barge 

to McDuffie Island Coal Terminal for export. In 1975, about 75 percent 

of the total coal exports through Mobile was being received by barge. A .. · 

smail amount was being railed into Mobile froin the Kentucky area. 
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63. The four coal fields in A.~abama ov.,,,r all or parts of 22 counties. 

The Warrior field is the most product Lin of the four fields in Alabama. 

It is about 70 miles long and 65 mile , ·.ide and covers Tuscaloosa, 

Jefferson, Lamar, Marion, Winston, Fayette, Cullman, Blount and Walker 

·Counties. These fi~lds embrace about 3,500 square miles. The Cahaba 

field is approxima telly 66 miles long and has an average width of 5 to 

6 miles. The field covers parts of Bibb, Shelby, St. Clair, and 

Jefferson Counties for a total area of about 350 square miles. The 

Coosa field is an elongated coal~bearing structure along the southeast 

margin of the Appalachian Mountains. It is a narrow, north-east­

trending field covering approximately 280 square miles in Shelby, St. 

Clair and Calhoun Counties. The Coosa field averages 60 miles in length 

and 5 miles in width. The Plateau coal field is located in Blount, 

Cherokee, Cullman, DeKalb, Etowah, Franklin, Jackson, Jefferson, Lawrence, 

Madison, Marion, Marshall, Morgan, St. Clair and Winston Counties. This 

field has a greater area than all the other fields combined, with a 

maximum width of 11d miles and a maximum length of 120 miles. It covers 

an area of more than 4,500 square miles. A map designating the location 

of the four coal fields in Alabama is shown in figure F -2. Also, figure 

F-3 shows the active coal mining areas in Alabama. 

64. Many estimates of Alabama's coal reserves have been made in the pa~t. 

Most of these estima!les have varied tremendously. because of the different 

criteria used in the"r formulation. The latest reserve figures, a5 

estimated by the Geo ogical Survey of Alabama, is 35 billion tons. The 

National Coal Associ tion has estimated the total U.S. coal reserves to 

be 671 ·billion tons. Based on these figures, Alabama has approximately 

five (5) percent of he total U.S. reserve. Alabama has a recoverable 

reserve of 18.4 bil1"on tons with 15 percent or 2.76 billion tons which 

meet the most string nt sulphur requirements and an additional 78 percent 

or 14.3 billion tons which contain from 1 to 2 percent sulphur. A map 

showing the coal fie ds in the United States is presented as figure F-4. 
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65. The most prevalent demands for Alabama coal are in the electric . I . 
generating industry, fomestic coking for steel mills, and coking coal for 

export •. Qf the 21.1 illion tons of coal mined in Alabama.during FY 1975-

76, approximately 3.0 million tons or 14 percent were shipped through 

Mobile for export. It the export demand for Alabama coal were held 

constant at 14 perc en , it would deplete approximately 2.6 billion tons 

of the 18.4 billion t ns of recoverable reserve. At this rate of deple­

tion of the reserves,lthe 2.6 billion tons could support an annual export 

rate of 26.0 million ons for 100 years. The annual growth in coal exports 

through Mobile, as pr1jected in this repoit, clearly indicates that reserves 

of coal in Alabama wi~l be adequate to support the export demAnu. Also, 

with the new developmknt and use of nuclear and solar energy for providing 

electric power and he~t, the use o·f coal as fuel for po !er plants will 

diminish to some degree. Therefore, the tonnage of coal reserves in 

Alabama allocated for export is a conservative extimate. 

66. By 1986, the Ten essee-Tombigbee Waterway will generate additional· 

coal for export throuph Mobile. The source of this.coal will be from 

mines in Tennessee, nbrth Alabama, and western Kentucky. This will be 
I . 

coal now moving throuhh New Orleans or new coal shipments from mines 

that Will be opened il the future. 

67. The Drummond ~oa~Company, Jim Walters Corp., and Ataka America, 

Inc. have entered J.ntoa joint venture to furnish Alabama coal to. the 

Jap~nese steel mills ·I Ot.her major shippers to Japan include Smith. Coal 

Sales and Sumitome Shfji America. The above companies accounted ·for 

about 85 percent ot: the coal exported through Mobile in 1976. 

. 68. Coal exports Tennessee-Tombigbee Waterway will 

amount to approximate y 39 percent of the total coal exports through 

Mobile, beginning in 986, the scheduled completion date of the waterway. 
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69 · Currently, coal exports through Mobile are shipped to about 16 

countries. The predominant shipments are going to Japan, wfth 75 percent 

of the total exports in 1975 being shipped there. Other areas that rece.ive 

coal from Mobile are: . England, Europe, Scandinavian countries,· countries 

bordering the Mediterranean Sea, and the East Coast of South America.· 

Some of the leading ports are: Tobata, Kashima, Kobe, Chiba, Ohita, 

Jim it sa and Kukuyama, Japan; Tara:nto, Genoa, Savonia, and Venice, ·Italy; 

Alexandria, Egypt; Tubarao, Brazil: Isktmderun, Turkey; Newport, England; 

Cardiff and Port Talbot, Wales; and Rio de Janeiro, Brazil. 

DETERMINATION OF BASE YEAR .TONNAGE 

70. 1975 Tonnage. After examining all the comrilerce moving 

through the port in deep-draft vessels, coliDllerce which would not benefit 

from a greater ship channel dimension was screened and eliminated. This 

includes tonnage that would continue to move through the Panama Canal, 

move in relatively small vessels, and that tonnage restricted by channel 

depths in foreign ports. The volume of commerce accepted as initial-year 

traffic is the remaining 1975 net tonnage that will be ll:sed in the 

transportation benefit analysis to derive the annual savings from the· 

recommended project improvements. 

71. Alternative Routing Via the Panama Canal. Two routes are available 

for traffic trioving between Mobile·and Far Eastern Countries, including 

Australia. One route would be through the Panama Canal. Vessels using. 

the Panama Canal are limited to a draft of 41 feet. If this route is used 

under "without" project conditions, vessel drafts would be restricted to the 

present 40-foot channel at Mobile. Vessel sizes used in the benefit 

analysis that would be subjected to this route are dry-bulk carriers 

ranging in size from 20,000 to 56,000 d.w.t. The other route available 

is the longer distance around the Cape of Good Hope, with size of vessels 

being unrestricted. 
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72. · Under the existing channel condition at Mobile, trafff c. moving between 

Mobile and the Far Easd is routed through the Panama Canal. With a gr~ater 
channel dimension avai~able, it is expected a portion of this.traffic will 

continue to move through the Panama Canal. 

73. To determine the Jolume of Far East traffic that will continue to 

move through the Pana~ Canal in dry-bulk carriers, it is expected the total 

volume will be in dire t proportion to the carrying capability of ve~sels 

in the world fleet. TIe carrying capability of vessels in the world fleet 

between lS-56,000 d.w.l. is 57 percent. Consequently, the remainder or 

43 percent of the tonn ge will be shipped in vessels ranging in size 

between 61,000 and 182!000 d.w.t. via the Cape of Good Hope, which would 

benefit by channel impfovements. Table F·-8 gives the numr~r of dry-bulk 

carriers in the world fleet and their carrying capability. 

74. Iron Ore. One of the terminals handling iron ore is the Bulk Marine 

Terminal owned and ope ated by T.C.I., a subsidhry of U.S. Steel. In 1975, 

this terminal received 3,060,000 tons of imported iron ore, with 77 percent 

or 2,356,000 tons of i on ore fines originating at Puerto Ordaz, Venezuela. 

The company prefers ~o import pelletized iron ore which is not available 

at Puerto Ordaz. With a greater channel depth available at Mobile, the 

company has stated it ill change its source of supply to other ports in 

South America which ha
1

.e deeper depths and at which pelletized ore is 

available. The remaintler of the initial-year tons originated at Port 

Cartier, Quebec; 

representing 

(Tubarao) Brazil; and San Nicolas, Peru, 

8 percent of the total imports, resp:!ctively. The 

245,000 tons originati g at San Nicolas, Peru were eliminated as prospective 

traffic due rictions at the Panama Canal with no economic 

alternative routing being available. The total initial-year volume of iron 

ore for this terminal, accepted as prospective commerce, was 2,815,000 

tons. 
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:'' TABLE P-8 

CARRYING CAPAJUT.l1'Y OF DRY BULK r.ARRIERS IN 1'HF. WOP.LO FLEET 
-~--·----(U~i:"'-ANii--FOREIGN FLAG REGiS-TRY)---~--.--.--

---V<!Rscl Size · Avarnge Number of Pay]:Jad per Paylonrl Capability 
~.,J<!.W':.J .·.;_. Draft (ft). Vess~j_s_ .. VE>s.tL_c~J_ ___ Q.LI.o..G1LY.o..m!..~ 

' ', 
15,000 29 216 16,128 3,483,648. 

17 ~000 30 236 .18,278 4,313,702 
20,000 31 315 21,504 6,773,760 
23,000 32 335 24,730 8,284,416 
26,000 33 339 27,955 9,476,813 ,· 

29,000 34 323 31,181 10,071,398 
32,000 35 324 34,406 11,147,673 
36,000 36 233 38,707 9,018,777 
39,000 37 145 41,933 6,080,256 
lt3,000 38 104 46,234 4,808,294 
4 7,000 39 92 50,534 4,649,165 
52,000 40 84 . 55,910 4,696,474 
56,000 41 85 . 60,211 5,117;952* 
61,000 42 84 65,587 5,509,325 
65,000 43 78 69,888 5 ,451, 264 
70,000 44 72 75,264 3,419,008 . 
75,000 45 57 . 80,640 4,5~6,480 

81,000 46 39 87,091 3,396,557 
86,000 47 29 92,467 2,681,549 
92,000 48 29 98,918 2,868 '634 
98,000 49 . 29 105,370 3,055,7i8 

104,000 50 28 111,821 3,130,982 
110,000 51 30 118,272 3,548,160 
117,000 52 28 125,798 3,522,355 
123,000 53 25 132,250 3,306,240 
130,000 54 22 .139,.776 . 3,075,072 

. 137 ,ooo 55 19 147,302 2,798,746 
144,000 56 19 154,829 .2,91tl,747 
151,000 57 21 162,355 3,409,459 
159,000 58 20 170,.957 3,419,136. 

·166.,iJOO 59 16 178,483 2 ,as::, 731 
174,000 60 10 187,085 1,870,848 
182,000 61 1 195,686 195,686 ------- -------··--·-·-- -----~--~----·-··-TOTAL 3487 2.967,552 154,975;000 

* 'l'ota1 pnyl'ood capability· for vessels ranging 
d.w.t. is 87.9 million tons or 57 percent. 

from 15,000 through s.s,ooo e 
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75. Iron ore imports that were sr.ipped •·hr.,ugh the Alabama State Docks 

Terminal, commonly knownias the "Tipple", a•·tounted to 1,721,000 tons in 

1975. Of this total, 47 ,000 tons orig .. r:.•:.ed in Australia. Since traffic 

from Australia can use tl· e Panama Canal, only 43 percent or 203,000 tons 

of this commerce were aclepted for benefit analysis. Shipments from 

Chile and Peru moving thtough this terminal in 1975 amounted to 817,000 

tons. All of this traffic was eliminated from the benefit analysis due 

to ship size restriction~ at the.Panama Canal and there being no economical 

alternative routing from these two countries. Also, 39,000 tons originat-

. ing at Pointe Noive, Con o, South Africa, were eliminated due to the 

restrictive channel deptts at this port. The remaining 393,000 tons from 

Canada and Brazil were i eluded in the tonnage base giving a total of 

596,000 tons accepted as initial-year tonnage of iron ore moving through 

the "Tipple." 

76. In 1975, total iron ore imports through Mobile amounted to 4,781,000 

tons. Of this total, 269,000 tons would. continue to be shipped through the 
• I . Panama Canal ~n vessels stzes 56,000 d.w.t. and under which would not benefit 

from a deeper channel at Mobile, 1,062,000 tons originating in Chile and 

Peru would continue to mo~e through the Panama Canal in vessels thet would 

not benefit from the projkct, and 39,000 tons originating at Pointe Noive, 

South Africa was eliminat~d due to the channel depth at this port, giving a 

total tonnage of iron orel eliminated of 1,370,000 tons. The total initial-year 

tonnage for iron ore accepted for benefit analysis is 3,411,000 tons. 

77. Coal· (Import)_. Coal imports for 1975 amounted to 371,000 tons. The 

consignee that uses this coal states they have recently signed a 10-year 

contract for the deliver of coal imports with an average annual volume 

of 896,000 tons per year beginning in 1978. The 371,000 tons that were 

shipped in 1975 were accepted as initial-year tonnage. 
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78~ Coal (Export). The percentage of U.S. coal exports to ~oreign marke-ts 

has varied from year to year as indicated_ in table F-21. This is also true __ 

for exports from- Mobile to Japan as shown in table F;.;9. · Table F-9 aiso 
> ... ·. 

shows exports to other countries to have continually increased from 1.975 

through 1978. For purposes of this draft report, average tonnages for the 

4-year period has been used to determine preliminary allocation of percentages 

ot coal exports to all countries (four groups) to which movements of this---­

commodity result in benefits to the Mob-'le Harbor study. This distribution 

pattern is very conservative especially since it is assumed to be repre-: 

sentative for all present and future shipments of expor~ coal. Based on­

these 4-year averages, the distribution would be: 60% to Japan~ 277. to Italy,-

9% to England/Europe, and 4% to the East Coast of South America._ However,­

some individual shippers will ship 100 percent ~£ ~heir coal to Japan ih 

the future because it will be dedicated coal for steel mills in that 

country. Based on existing information concerning future dedicatedtonna15.e. 

to Japan, the adjusted distribution pattern changes to 67, 22, 8 and 3. 

percent for the respective areas shown above. 

79. Until 1970, coal exports through Mobile were negligible. Beginning 

in 1970, th~::;e -~xports ~1ere 343.6 thvusand tons and subsequently had_ 

increased to 2,745.0 thousand tons in 1975, as reported-in Waterborne 

Statistics. With new contracts for coal exports arid with the Tennessee­

Tombigbee Waterway being .available, it is expected coal exports will increase 

rapidly until 1~86. However, to be consistent.with oth~r commodities, the 

unadjusted initial-year tonnage is 2,865,000 tons in 1976, 'as recorded_ by 
- - -

McDuffie Coal Terminal. This tonnage has been adjusted downward by eliminating 

that coal destined to Japan which could continue to move through the -Panama 

Canal in ships suitable for passage through that waterway. 

80. The initial year volume of coal exports was distributed to -fo;~ign '­

market areas based on the 4-crear_average as developed frorri Waterborne 

Statistics. The distributed tonnages wer~: 1,595,000 tons to Japan; 521,000 

to the Italy area; 174,000 tons to England/Europe; and 77,000 tons to the 

East Coast of South America. Of the 1,595,000 tons to. Japan, 57 percent or 
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TABLE F-9 

DISTRIBUTION OF COAL EXPORTS FROM MOBILE BY FOREIGN MARKFT AREAS 

MARKET AREA 

Japan: 

1975 
1976 
1977 
1978 

4...,Year Average 

Italy (Mediterranean Sea): 

1975 
1976 
1977 
1978 

4-Year Average 

England/Europe: 

VOLUME (Short Tons) 
(thousand tons) 

2,026.9 
1,554.3 
1,785.3 
1,63.3.4 

1,750.0 

494.8 
750.5 

1,090.2 
'~06 .3 

785.4 

1975 167.0 
1976 255.0 
1977 435.1 
1978 158.2 

4-Year·Average 253.8 

East Coast of South America (Caribbean Sea): 

1975 
1976 

'.l977 
1978 

4-Year Average 

48.7 
144.8 
214.5 
116.3 

131.1 
·All Other Canada and West Coast of Mexico): 

1975 
1976 
1977 
1978 

4-Year Average 

8.1 
51.3 
86.6 
91.4 

59.4 

TOTAL ( Exc;.::;l-=u=-d i=.:n;;;.g__"..:.:A::=l=-1+0=-t::.:h.:.:e:..;;:r~"--=-T=-on:.:.;n:.:.:a=.g_::e~) 
1975 
1976 
1977 
1978 

2,737.5 
2,704.6 
3,525.1 
2,714.2 

PERCENT 

60% 

27% 

9% 

4% 

. 4-Year Average 2,920.3 
SOURCE: Point-to-Poi~t Foreign Waterborne Statistics compiled by the 

Bureau of Ce~sus in 1975, 1976, 1977 and 1978 as reported by 
the Alabama State Docks. A di · 5 
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909,000 tons would continue to go through the Panama Canal in relatively 

small ships. The remainder, or 686,000 tons, would move in larger ships 

around the Cape of Good Hope, South Africa and was accepted as initial 
' . 

tonnage for benefit analysis •. This adjusted tonnage to Japan, combined 

with the remaining tonnage to other market areas as sho\.m above, gives a 

total tonnage accepted for rate analysis of 1,458,000 tons. 

81. Table F-10 presents the tonnage distribution of coal by company and 

the adjusted tonnage by destination fnr selected years from 1975 through 

1986. The adjusted tonnage for. 1975 reflects the above percentages of 

total tonnage. This percentage distribution does not remai.n constant 

over the 11-year· period of analysis due ,:o the variance in annua: volumes 

of export, growth rates and trade patterns between the companies expected 

to utilize the project. Growth rates used in tonnage projections were 

hased on the beginning year of export for each company and the annual 

v,olume of coal exports ~s stipulated by contract. In the absence of a 

contract or upo~expiration of an existing contract, the Bureau of Mines 

growth e~timate of 1.2 percent per annum was used to project future 

colllpany exports. 

82. As a result of projecting each company individually, there is a 

slight cuange in percentages.of total annual exports claimed by the fo).lr 

categories of destination. In 1986, 67 percent of coal exports is expected· 

to move to Japan, 22 percent to Italy, 8 percent to England/Europe, and 

3.0 percent to the East Coast of South America. 

83. A sununary of commerce and tonnage accepted as initial-year traffic 

that will oe subjected to a rate analysis is sholrn in table F-11. 
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----·--~ ----- ~~ .. ·-·-- .-.------------

--
TABLE F-lO 

· BASE-YEAR TO~NAGES ON COAL EXPORTS EXTENDED TO 1986 FORMING A COMPOSITE BASE FOR PROJECTIONS 
(thousand tons) 

SHIPPER 1_/· .. 1975 . 1976 l978 1/ 

COMPANY A - - -
COMPANY B - - -
COMPANY C .. - -
COMPANY D - -' -
COMPANY E · ·.1,443.0 1,719.0 1,867.0 
COMPANY F 373.0 325.0 247.0 
COMPANY G 437.0 404.0 557.0 
COMPANY H 114.0 417.0 128.0 

TOTAL 2,367.0 JJ 2,865.0 ];_/ 2,799.0 ];_/ 

ADJUSTED TONNAGES ACCEPTED FOR BENEFIT ANALYSIS 

To Japan 21 686.0 809.0 817.0 
To Italy 521.0. 664.0 605.0 
To England/Europe 174.0 221.0 202.0 
To E. Coast South America 77.0 98.0 90.0 

TOTAL 1,458.0 1,792.0 1,714.0 

1/ Names of companies withheld to avoid possible disclosure of confidential information. 

'.!:_/ Actual exports obtained from Port records. 

1986 

399.0 
2_~22_._0 

1,592.0 
2,705.0 
6,366.0 

366.0 
455~0 

466.0 

14,471.0 ~/ 

4,177.0 
3,211.0 
1,070.0 

476.0 

8,934.0 

e 

1/ Decrease in exports for 1978 is due to U.S. coal miners' strike in early 1978. 
> (:g !!_I Substantial increases brought about by information on file from shippers which show new contracts beginning 

~ ~ in 1979 and 1981. Totals include .5.23 million tons that will be diverted from New Orleans because of lower 
e: transportation cost via Tennessee-Tombigbee Waterway. · All tonnages projected at 1. 2 percent average annual 
x growth rate from last historic year of movement or from first year of new contract to 1986. 
~ . . : 

-2/ Tonnage reflects 43 percent of the total to Japan which is expected to move in large dry bulk carriers 
around the Cape of Geed Hope. The remainder (57%) will continue to move through the Panama Canal. 



TABLE F-11 

SUMMARY OF INITIAL-YEAR (197 5) TONNAGE ACCEPTED FOR BENEFIT ANALYSIS 

-----·------·---

Commodity 

Iron Ore (Import) 

Coal (Import) 

Coal (Export) 

TOTAL 

84. 1986 Tonnage. 

Annual Volume. 
(Short Tons) 

3;411,000 

371,000 

1,458 ,000 

5,240,000 

With the initial-year of survey being 1975 and 

the completion of the Tennessee-Tombigbee Waterway in 1986, it is 

appropriate to consider tonnage expected to use the Mobile Channel at 

these periods of time. The following paragraphs .will discuss eac.h 

commodity movement in detail as related tci abnormal growth. Those 

movements that grow under. the normal projection pr<;>cess will be mentioned 

but details concerning these projected values will be explained later 

in this appendix. 

85. Iron Ore is expected to grow from 3,411,000 tons in 1975 to 

3,755,000 tons in 1986, based on th~ normal ec6nofuic'projection 

processes. 

86. Based on information received from the consignee for import coal, 

a recent 10-year contract has been signed which will increase the tonnage. 

of this commodity to 896,000 tons beginning in 1978. This tonnage is 

accepted as 1986 commerce and is held cons!:ant throughout the 50 year 

period of economic analysis. 
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87. The volume of coal exports through Mobile in 1975, according to 

records at McDuffie cdal Terminal, was 2,367,000 tons, increasing to 

2,865,000 tons for 19~6 with a decrease to 2~799,000 in 1978 due to U. S. 

coal miners strike in early 1978. Based on information received from 

major coal exporters that ship coal through Mobile, and firm contracts 

with foreign principalls indicate a rapid increase in coal exports for the 

next 10 to 15 years. First-year tonnage on this traffic will vary depending 

on the beginning data of new contracts. In developing expected growth 

rates on coal exports to 1986, the base for projection purposes would be 

that tonnage shipped uring the first year of contract as given by company 

officials or where the companies did not indicate a firm contract is 

forthcoming, the 1976ltonnage was used as the base-year. Tonnage movements 

for all of the smallej 3hippers that reported coal shipments through 

Mobile for 1976 was uled in the developmP.nt of a total tonnage base. The 

base-year tonnage on .. oal exports for traffic expected to move over the 

Tennessee-Tombigbee W1terway for export through Mobile was taken from the 

A.T. Kearney Report. The base tonnage, as reported by Kea~1ey, ranged from 

1975 to 1986 dependin on individual company's ability to begin operation. 

Shipments that would *ove through other ports or via rail to Mobile were 

used to develop a bask, although it is not expected to move over the 

Tennessee-Tombi&bee wJterway until 1986. All tonna~e was projected from 

the varying base tonn1ges using an annual growth rate cf 1.:2 percent to 
I 

1986. This was consi?ered to be a common year that would include base 

tonnage on all coal mbvements. 

88. Coal shipments aL separated into four categories for benefit analysis 

purposes. This inclufes cocil being shipped to Japan, England/Europe, Italy 

and East Coast of Souih America. 

89. Exports of coal .hrough the port are expected to be 14,471,000 tons 

in 1986. Of this tot~l, 9,714,JJO tons will be shipped to .Japan. It is 

expected that about 6f percent of the total coal exports will be shipped 

to Japan except ~hat eing shipped by Sumitomo Shoji America where 100 

Appendix 5 
F-47 



percent of the tonnagP. \\rill- go to Japan. On_ this basis, flhout 6 7 perc~nt _ 

of the tonnage is shipped to Japan. Only 43 percent or 4,177,000 is 

anticipated to move via the Cape of Good Hope if a greater channel depth 

is provided at Mobile. It is expected that 3,211,000 tons or 22 percent 

of the total will be shipped to Italy. The 1,020,000 tons going to the_ 

England/Europe area represent about 8 percent of the total. A6otit 3 percent 

or 476,000 tons is expected-to be shipped to the East Coast of South 

Ameriea. 

90. The distribution of coal exports in 1975 by destination, moving 

through Mobile_ differs from that of total exports from U.S. ports, in that 

Japanese customers of coal have more financial interest in coal mining and 

shipping in this area than other areas of the country on a proportionate 

scale of_ tonnage shipped. ·The JapanesE' have ~6riR-term contract:!; with coal 

producers in Alabama while shipments to other countries are baseC. on 

short-term contracts or one-time "spot" sales. Also, coal shipped through 

Daltimore, Norfolk and Newport News to England and Europe have ~ ~ate 

advantage over Mobile due to their geographic location. Consequently, th.e 

largest market for coal shipped from Mobile will be Japan. A comparison 

of coal distribution for the United States and the port of Mobile. in 

1975 is shown in t_able F-12. It should be noted that the distribution, as 

shown in this table, is for comparison purposas only and that the actual 

distribution of coal for this study is shown in table F-9 and discussed in 

Paragraph 78 in this appendix. 

91. 'fhe base tonnage on coal exports will begin at different time periods 

until the year 1986. In 1986, all base tonnage will have been acLvunt~d 
for·and used as a common base for all coal shipments. TableF-10 shows the 

_ hi&turic~l annual volumes of coal shipped from the Port of Mobile arid the 

expected shipments to occur in 1986. 
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TABLE ;·_. 2 

PERCENTAGI DISTRIBUTION OF COAL EXPORTS IN 1975 

---------------------~----------------------------~~----------------~ Percent Distribution 

Country or Region U.S. Ports1 Mobile2 

---------------------~--------------------~~----------------~--------c-· 

Japan 

England/Europe 

Italy 

East Coast of South A~erica 

TOTAL 

54 

30 

9 

7 

100% 

'· 

75 

6 

17 

2 

--
100% 

---------------------~------------~---------------------------------~ 1SOURCE: Bureau of MinJes as published in 11 International Coal Trade 11 

~ January 1977 ~ssue. 

'SOURCE: Point-to-Po~nt Waterborne Statistics as reported by the Bureau 
of Census asl compiled in their computer file SA 705. 

92. Summary of 1986 Tonnages. A summary of the 1986 tonnage accepted 

fo.r benefit analysis ils shown below in table F-13 

TABLE F-13 

SUMMARY OF 1986 TONNAGE ACCEPTED FOR BENEFIT ANALYSIS 

I 
Commodity 

Iron Ore (Imports) 

Coal (Imports) 

Coal (Exports) 

TOTAL 

Annual Volume 
(Short Tons) 

3,756,000 

896,000 

8,934,000 

13,586,000 
-------------------+----------~-------------------------------------
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PROJECTIONS OF COMMERCE 

93. Commodity Forecasts. After the 1986 volume of commerce was deter~. 

mfned, further economic investigations and analysis were conducted·to 

establish the future volume of the deep~rtraft vessel coritmerce accepted. 

~s prospective traffic for the port to ~he beginning of and during the 

economic projed iife 0995-2044). Appropriate economic indicators were 

selected to reflect the growth rate for each individual commodity 

movement accepted as prospective traffic. For iron ore· imports, .a 

statistical analysis was conducted to develop a functional relationship 

between the OBERS earning data and various measures of production~ 

For other commodities in the initial-year traffic pattern, 

gr'owth indicators were developed by various other procedures due· to· the 
. . . ' . . . 

nature of commodity and restrictions in their growth patter11s. Each of 

the indices selected was converted to,an index of growth or projection 

factor. The projection factors were then applied to the initial-year· 

commerce to estimate the future volume of commodity movements. \f'Commodity 
. . ··,l. 

tonnage assP.ssments and supporting r'ltionale used ·to forecast future'·· 

growth in port commerce are discussed in subsequent par<..graphs. 

94. ]_ron Ore Imports. Iron ore imported· through .the port of Mobile is. 

reshipped by rai.l and barge to inland points,. such as, B{rmingham and 

Gadsden, Alabama. This product is used in the primary metals industry 

and its growth is highly dependent on the demands in this industry. 

Imported iron ore in the United States, used in .iron and steel production, 

has been steadily increasing as a source of supply. As shown in table 

F-14, the United States steel industry presently acquires about one-

third of iron ore supplies from. foreign sources as compared with 5 · 

percent in 1947. Domestic iron ore, on the other hand, has remained 

relatively stable during the 1947-1974 period. The average ann~a1 growth 

in total iron ore shipments during this 27-year period was 1.1 percent. 

'I 

e. 
·~ 
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95. Production of thl U.S. steelmaking industry as measured by the 

Federal Reserve Boa.rd (FRB) Index of quantity output (iron and steel) I . . 
exhibited an average annual growth rate of About 2.6 percent from 1947 

through 1974. Earning~ in primary metals for the U.S. experienced a 

similar rate of growth as shown in table F-15. During the same 21-year 

period, primary metals earnings in Alabam-., and BEA 45 increased at a 

3.1 percent rate and a{· a 2.4 percent rate, respectively~ Increase in 

imports of iron ore at the port •>f Mobile from 1953 to 1974, shown ori 

table F-14, has been a out 10 percent annually. This growth rate reflects 

the relative increase of imported iron ore over domestic supplies .as well 
I 

as an increase in ore rports greater than the national rate of increase. 

96. Statistical regre~sion analyses summarized in table F -16 '~ere 

conducted using variou~ combinations of national values for earning~ in I . 
primary metals, the FRB Iron and Steel Production Index, ore imports, and 

total ore shipmPnts as !variables: . The significance of these regressions was 

based on the premise t at a relationship between earnings in primary metals 

and iron ore shipments could be verified as shown by regression 2 on table 

. F-16 • 

. 97. I.Jith regard to prospective iron ore shipments through Mobile, these. 

imports are anti~ipated to comprise a constant proportion of the total raw 
- I . 
material consumed 1n s~eel production at Birmingham and Gadsden, Alabama. 

Accordingly, the antic~patecl growth of iron ore shipments \vas . estimated using 

OBERS (Series E) projedtions of earnings in primary metals for the BEA 45 

area. During the 1980-~2020 time frame, projected earnings in primary metals 

.exhibit an averRge annual growth rate of 1.3 percent and 1.4 percent for 

BEA 45 and the nation, respectively. This modest growth rate is also 

consistent with the annual increase in total U.S. iron ore shipments d~ring 

the period 1947-1974. ForE>cast indicators for raw materials of th(! primary 

metals industry were developed using regression equation 4 (table F-16). 

Projected earnings in primary metals for the U.S. (OBERS, Series E) were 

were substituted into equation 4 to estimate the future production index of 
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. 

Sbipu~ents 
frOIJI Total. 

Year Kines Imets Sh!J!!!!ents 
~Thousands of Tons2 

1947 93,315 4,896 93,211 -
1948 !00,822 6,109 106,931 
1949 a4,687 7,399 ·92,086 
1950 97,?64 8,297 106,061 
1951 116,230 10,148 126,378 
1952 97,913 9,772 107,745 
1953 117.822 11,086 128.908 
1954 76,954 15,793 92,747 
1955 106,258 23,476 129.734 
h56 97,924 30,424 128,348 
1957 104,970 33,654 138,624 
1',58 66,959 27,623 94,582 
1959 59,8~5 35,627 95,482 
1960 83,784 34,584 118,368 
1961 n. 949 25,808 98,757 
1962 70,410 33,435 103,845 
1963 74,387 33,488 107,876 
1964 85,184 42,417 127,601 
1965 84,930 45.105 130,035 
1966 90,824 46,259 137,083 
1967 83,016 44,627 127,643 
1968 82,530 43,941 126,471 
1969 90,583 40,758 131,141. 
1970 87,891 44,876 132,767 
1971 17,692 40,124 117,816 
1912 78,825 35,761 114,586 
1973 90,863 43,33i 134,194 
1974 85,256 48,029 123~285 

Average Annual 
Gro·.1th Rate 
(1947-74) -.33% 8.82% 1.14% 

~/A - Not available. 

2 
Gro~th rate based on 1954-1974. 

TABLE F-14 

I!Uit OU OPERATIONS Dl TBE U.S. 

1947-1974 

Ratio of 
Imports 
To~ 

.05 

.06 

.03 

.08 

.08 

.09 

.09 

.17 

.18 

.24 

.24 

.29 

.37 

.29 

.26 

.32 

.31 

.33 

.35 

.34 

.35 

.35 

.31 
• 34 . 
.34 
.31 
.32 
.36 

Federal Reserve Boatel Index Iron Ore ~ports at Mobile Harbor 

3 

Iron and Stey1 
Product; ion 

NiA 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
71.4 
94.9 
9~.2 
89~8 
67.7 
71.9 
79.1 
75.6 
78.7 
85.8 
98.7 

106.2 
107.5 
100.0 
103.6 
113.0 
105.3 

96.6 
107.1 
121.7 
119.9 

2.63%2 

(Thousands of Tons) . 3 
Total Three Mile Creek 

N/A 
N/A 
N/A 
N/A 
NiA 
N/A 
895.6 

2,150.3 
2,038.2 
~.407.7 
3,269.6 

. 3,198.2 
3,723.1 
2,673.5 
1,674.2 
1,641.8 
2,994.5 
3,419. 7. 
4,378.5 
4,797.7 
4,545.7 
4.413.1 
4,576.0. 
5,360.3 
5,333.8 
3,846.1 
4,611.0 
G,393.1 

'N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
624.6 
652.8 
.150.4 
:n8.5 
520.8 
145.0 
224.3 
268.0 
136.0 
185.7 
230.7 
381.8 

1,136.4 
1.194. 7 

650.3 
1,515.0 

707.4 
2,210;6 
1,276.8 
1,100.5 
1,296.9 
1,492.6 

Imported iron. ore into Three Mile. Creek is discharged at the AlaballiA 
State Dock.'l Bulk Handling Plant and is subsequently shipped to 
~1~1n~h~ an~ r.~d~d~n. The rrmainder of the tonna~e is im9orted 
at a private dock and is reshipped to Birm"!.ngham. 

SOURCE: Survey of Current Business, various issues. Waterborne Commerce of the United States, 1953-1974. 
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Year. Earnings 

1950 6.696.9 

1959 9,143.4 

1962 9:.521.5 

1968 12,273.1 

1969 12.879.5 

1970 12,284.3 

1971 11,876.5 

1950-71 
-

e 

TABLE F.-15 

EARA~INGS IN PRIMARY METALS_ INDUSTRY 
FOR TilE U. S., A~&vJA, A~D BEA 45 (BIRMINGHAM) 

(Millions of 196 7 Dollarsl~---..;....---------------: 
BEA45 (Biri:ir.gham). 

Unl.tcd States 
Avg. Ann. Growth Rate 

( 

3.5 . 

1.4 

4.3 

4.9 

-4.6 

-3.3 

2.8 

Earnini~s 

223.7 

319~8 

330.4 

422.7 

437.6 

420.2 

427.9 

Al-ab-ama. Avcg-=-·· -'A=-=n=:1..::... _____ _ 
Avg. Ann. Growth Rate 

(percent) 

4.1 

1.1 

4.2 

3.5 

-4.0 

1.8· 

3.1 

204.4 

291.6 

279.0 

341.9 

343.2 

332.2 

333.8 

Growth Rate 
ercent) 

4.0 

-1.5 

3.4 

0.4 

-3.2 

0.5 

2.4 

Source: 1972 OBERS Projeci.:ions, Regional Economic Activity in the U. S. 
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TABLE F-16 

SUMMARY OF REGRESSION ANALYSES - PRIMARY METALS 

Variables and 
Regression 
Equation 

--~--------------~-------------Coefficient of F Valu~s 
Multiple/Partial Correlation Critical 

1. 
Y = u.s. Iron Ore Imports 
x1=_ FRB ProductiOn Index 

Ircn and Steel 
x

2
= Time_ · _ _ _ 

Y = 27,447.1 + 199,.7Xl + 704 .. 9X2 
2. 

Y,.. U.S. Total Iron ore shipments. 
x1= Earnings in Primary Metals 

x2= Time 

Y = 17.9 + .0011X1 - .44X2 
-r-· 
Y ... U. s. Total Iron Ore Shipmente 
X

1 
= FRB Pro due ticn Index _;, Iron & 

Steel 
x2= Time 

Y .. 93,245.5 + 1,223.6X - l,4Q5.0X2 
4. 

Y = FRB Production In~ex - Iron 
& Steel_ 

X
1
• Earnings in Primary Metals 

x2... Time 

Y • 34.4 + ~0124X 1 - 1.20X2 
s. 
Y • U. S. Iron Ore Imports 
x1= Earnings in Primary }~2tals 
x2- Time -

Y .,. 12.5 + .00256X1 • .0256X2 

e 

(R/r12 •3) Computed at .01 le7el 

.830/.373 19.96 6.01 

(DF = 2,18) 

.978/.889 32.42 30.82 

(DF • 2,3) 

.888/.861 33,50 6.01 

(DF ... 2,18) 

.996/~983 171.9 30.82 

(DF ... 2,3) 

.870/.561 4.7 30 .82. 

(DF = 2,3) 

Standard Errcr 
of the Esti~ate 

5,031. 7 

4.4 

7,370. 7 

1.7 

2. 9 .-

e 



the primary metals industry of the u.s. Adjustment of the production index 

from a national iridicatbr to a regional indicator was based on the following 

proportion: 

Earnings Growth Factor (Regional) = Production Growth Factor (Regional) 

Earnings Growth Factorj(Natio~al) = Production Growth Factor (National) 

98. The various facto~s wer.e ba~ed on regional and national earnin3s for 

1974, interpolated fro OBERS projections and the 1974 production in~~x 

developed from the reg .ession equation, and the regional production ratio 

was an unknown. Solvi1g this production for each.projected decade results 

in estimates of the gr9wth factor of regional production which was applied 

to 1974 volumes of com~odity movements associated with th~ primary metals 

industry. Resulting pJojection indicators are shown in tarLe F-17, 

designated as Index A. These growth indicators are applicable on all the 

imported iron ore dest ned to Birmingham and Gadsden, Alabama areas which 

are encompassed in BEA 45. 

99. Sensitivity Analylis of Iron Ore Projection. Two statistical 

regression analyses were performed in order to test the significance of the 

projection factors devtloped and utilized in this study to forecast iron 

ore movements. The antlyses, one at the national level and the other for 

the project's tributary area, BEA 45, both employed the y = mx + b equation 

for simple linear regr ssion. Sources for the historic data used in the 

regressions were OBERS Series E projections of economic activity and 

Waterborne Commerce St· tistics. OBERS Series E also provided the basis 

for projected earnings data. 

100. At the national evel x represented the annual earnings for primary 

metals andy represent
1

d the annual volume of iron ore imports for the 

United States from 195r· through .19. 71. The regression resulted in a factor 

of growth from 1986 to 2044 of 'l 76 with an R value of .87. Tests for 

significance and standjrd er:or of estimate also produced acceptable results. 

In the regression-anal sis of the study area x.represented the annual 
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..... 

Earninss 

Year u. s. 
1970_ 12,284.3 

1975 
. 2 

13,293.0 

1978 13,898.0
2

. 

1980 14,302.0 

1986 
. . 2 

15,563.0 

1990 16;404.0 

L99S 17.746.02 

2000 19.088.0 . 

2010 22,074.0:! 

2020 25,526.0 

2030 29,522;0:\ 

2035 33,516.0:] 

2044 u,si6.o 

TABLE ~17 

A COIQPOeite of Earnings i.D Primary Metals for u. s. aad BEA 045 and ao iadu of 
u. S. Procluc:ticm of Iron & Steel to be used in tbe projection of Iron ore Imports 

Index A 
,_. -~;,.}::":~:..:~: 

Regional 
FRB Prod. Earnings Ratio Procluc:tioo 

BEA 45 Index
1 . u. s. -BEA Q!!5 lndex

4 

332;2 Uil.5 

. 352.0
8 

110.1 1.00000 1~00000 110.1 

364.02 114.0 1.04551 1.03409 112.8 
372.0 116.7 1.07590 1.05681 114.6 
399.02 

125.2 1.17077 1.13352 121.2 
417 .o 130.9 t;2J40]- 1.18465 125.7 

447.8
2 

141.6 ] . 33498 1.272111 135.0 
478.5 15:<..3 1.43594 1.35937 144.2 
552.82 177.5 1.66057 1,57045 167.9 

- 627 :o 208.6 1.92040 1.78125 193.5 
. 701.3:\ 246.3 2,22086 1.99232 221.0 

138.0:\ 290~1 2.52133 2.09659 241.2 
738.0 290.1 2.52133 2.09659 241.2 

Growth 

- l9:!!igtor 

1.000 

1.025 

1.041 

1.101 

1.142 

1.225 
1.310 

1.525: 

1.757. 

2.007 

2.191 

2.191 
1 

Base :I on regression equation: Y=34.4 + Lot245 {XJ.)l - (1.1972 {X2 ) ), Where Y=-- FRB Proclu~~ioo Index, X;= u. s. Earniaga ill Pr~ lletala 
and X

2 
= Time (i.e, 70=1970, 90= 1990 and 135 ,.; 2uJS, etc:.) 

3 
Interpolated based.on compound growth between previous and_ subsequent_ decades. 

3 . . . - . 
Extrapolated baaed on compound growth rate for 2000 - 2020 timeframe. . . 
!!ased on the earnifllls ratio for BEA 045 + ratio for u. s. X lllB Production iadex. 

5 . . _· . 
First year of proje~t life. 

e e 



earnings in primary meltals for liEA 45 nd 6 represented the annual 

tonnage of iron ore imports for Mobilf :i;,•:bor for the 1950-1971 period. 

The resulting 1986-204~ factor of grow:;, was 3.35 with an R value of . B8. 

The tests for signific,ance and standard error were also acceptable for 

this regressior.. As clan be seen, the 1986-2044 growth rate of 1. 99 

derived through the anlalysis described in this report is a very conservative 

projection of iron orel imports expected to utilize Mobile Harbor during the 

project life~ 

101. Coal Imports. Imports of coal at Mobile began in 1974 with 143,000 

tons being imported t I at ye·ar. By 197 5, these imports increased to 

371,000 tons. In Apr 1 of 1977, the Southern Company, a parent company to 

four electric nerating companies located along the Gulf Coast in 

Alabama, Florida and ·ssissippi, signed a 10-year contract for importing 

coal through Nobile, The contract· calls for 500,000 tons to be imported 

in 1977 and 896,000 tons for each of the next 9 years. 

102. Due to the uncetairi conditions in domestic coal supply, no assurance 

could be given that tJis imported coal will continue to substitute domestic 

supply of coal to thejaforementloned steam generating plants after the 

contract expires. It is expected the annual volume of coal imports will 

remain at about the s me level as that between 1978 and 1987 or 896,000 

tons during the remaiJing years of the project life. The growth rate for 

coal imports is p.rojellted to. be 142 percent over the 1975 volume, bc.ginning 

in 1978 and remaining constant thereafter. Table F-18 gives the factors 

that were used in pro ecting coal imports. Growth 'factors shown in this 

table are designated s Index B. 
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TABLE F-18 

PROJECTION FACTORS FOR COAL (IMPORT) 

INDEX B. 
·-·--·----------··--·- .:.---·---------·-------·--·------·--·--···--· ----· -----·~---· -· -.--
Y-:~ar · 

Tonnage estim~ted by shi~per 
(Thousands short tons) ____________ ___:, ________________ ,... ____ .:. ___ , ------ -·-··-------· 

1975 

1977 

1978 

1986 

19951 

2000 

2010 

2020 

2030 

2035 

2044 

1 
First year of ~reject life. 
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500 

896 

896 

8.96 

896 

896 

896 

896 

896 

896 

Rado 
to 197.5 · 

1.000 .. 

1~348 

. 2. 415 

2.415 

2.415 

2. 415 .. 

2.415 

2.415 

. 2.415. 

·. 2~ 415 

2.415 

., 
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103. Co~_l:xpor_ts. The movements of coal for export through Mobil!:! is 

relatively new to th. port. Prior to 1973, very little coal moved through 

the port f~r export. I With the increase in demand of metallurgical coal 

in Japan, their intel·ests i~ th~ coal supply from the southeast U.S. 

region, particularly_ in north Alab&ma, and the construction of a new 

coal handling facili .y at Mobile, the volume of coal exports through the 

port has shown a marJed increase since 1973. The major coal suppliers 

that were interviewed during the course of this study have stated that 

long-tenn contracts ,ave been signed or firm commitments have been nego­

tiated wh.~ch would !~crease the volume of coal over the next several years. 

Also, add1tiona.l: coa for export, generated by the Tennessee-Tombigbee 

Waterway, would begi in 1986. Based on new coal movements beginning·at 

staggering time inte~vals, the annual volume that moved through the port 
for the latest year Jhere records are available (1978) ~annat he 11sed as 

a traffic b~.se for pJojecting future tonnages. However, the year 1976 was 

used to e~tablish an initial-year tonnage for coal that was exported by 

smaller companfes th t were not shipping under long-term contracts. 

104. It is difficult to predict future U.S. coal exports, and particularly 

thrt which would move through a given port; due to (1) uncertainties in 

demand from foreign c untries, (2) new discoveries of sources of supply 

in the world that wou~d compete with U.S. exports, (3) new energy policies 

being developed in thL United States whi0h might increase the domestic 

demand for coa 1, ther by decreasing the coal available for export, and 

(4) the demand for ir n and steel on a worldwide market. 
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105.. A report entitled ''United States Energy Through the Year 2000. 

(Revised)", written by Messrs. Walter G. Dupree, .Jr. and John S. 

C6rsentine arid published by the U.S. Department of the Interior, Bureau of 
.>. 

Mines in Decembet 1975, reveals some estimates concerning t6e domestic 

ronsumption and net export demand projected to the year 2000. It is 

shown in this report that domestic consumption of coal is expected to 

iqrrease from 556.5 million tons in 1974 to 736 million tons in 1980 and 

to 1,560 million tons in 2000; Also, it shows that coal exports would 

in(·rease from 59.1 million tons in 1974 to 100 miUion tons in 2000. 

This indicates an annbal growth rate for coal exports of ~.04 percent. 

These data are further document~d iri more d~~jfl as exhibited in tabl~ 

F..:..19. 

;1.06. Ano~her report, written by .Mr. Leonard W. Westersuom, Industry 

Economi.st, D:Lvision of Coal· for the Bureau .of Hines, and· published. in 

the -Bureau of Mines' annual publication of Mineral Facts and Problems.-

1975 issue, gives some forecasts on domestic production and consumption, 

·expected exp~rt~ by year 2000, and world production. This report states 

·that: "The energy policy being developed by .t:h~ United· States is 

committed to increasing the Nation's energy supply from coal. Early in 

1975, President Ford established a goal of doubling production to 1.2 

billion tons by 1985. In 1974, the Interagency Coal Task Force of Project 

Independence determined that production of that magnitude could be 

achieved by.relaxing or removing constraints on limiting the expansion 

and use of coal production. 

107. Although bituminous coal and lignite production reached an all time 

·high of approximately. 640 million tons in 1975, U.s .. consumption increased. 

only marginally. over the amount consumed in ··1974. Essentially, all of 

. the increase in production went into replenishing stockpiles that had been 

heavily drawn uprn during the coal miners strike in the fourth quarter of 

· 1974 and into meeting increased demands for export coal. 
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TABLE F-19 

Co~surn~tion of Unitcd_Stntcs Coal Resources by 
·Najar Con::;umi.ng Sectors, l97l• Preliminary and 

Projected to the Year 2000 l/ 

~--------------u~··~---

. I 
Domestic Consumption 

Household & Co~r.metci.al 
NHlion short. ttns 
Trillion Btu 
Percent of tota 1 J/ 

Industrial . · l 
Million short t·ns 
Trillion Btu · j 
Percent of total 2/ 

Electrical Gene~a~i~n 
Million sho~t tlns 
Trillion Btu · I 
Percent ~£ totai 2/ 

Synthc~tic Gas ·1 -

Hillion. short tins 
Trillion Btu ~ 

.· Percent of' tota 2/ ., 

. Synt.hetic .. ~iqui.dsJ·· - . . , 
Million short t·ns 
Trillibn Btu l 
Percent of totai 2/ 

. Total D:>mestic Den)and 
. Mill. ion .shott tins 

· Trillion Btu 
· Percent of total 2/ 

Export Demand 3/ .· ... · .. 
. lfillion short t ns 

Trillion Btu ,. · 
. Percent o. f tota Jj . 

Tiltal Demand · 
Hillion short· tons 
Trillion Btu 

/ 

·' 

10.9 
292 
2.0 

155 
4,210 
28.5 

390.6 
. 8,668 

58.7 

0 

0 

556.5 
13,170 

89.2 

59.1 
1,584 
10.8 

615.6 
14,774 

1980 

4 
100 
0.5 

185 
4,800 
'25.2 

547. 
12,250 

64.3 

0 

... _ 
0 

736 .. 
17,150 

90.0 . 

70 
1,900 
10.0 

806 
19,050 

1/ 
. 21 
2/ 

Includes anthrac~tc, bituminous, and lignite. 
BasP4 on Htu content. 

19&5 

3 
100 
o.t. 

190 
4,930 

21.1 

70!1 
15~700 

67.3 
/ 

0 

923 
21,250 

91.0 

75 
2,100 
. 9.0 

··998 
23,350 

Net exports. J 

Source: U. S. Department of Interior - Buteau of Mines 

2000 

0 

228 
5,910 
15.7 

9ft! 
20,700 

55.1 

300 
6,000 
16.0 

91 
2,11,o 

5.7 

1,560 
34,750 

92.5 

100 
2,800 

7.5 

l,G60 
37,550 
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108. New mine construction lagged in 1975, as it had in 197~, because 6f 

several constraints that continued to limit the expansion of coal produ::tion 

and use. These constraints include stringent air prillution r~gulations, 

the la~k of a viable Federal coal-leasing program, productivity declines 

(particularly in underground mining), and delays in decisions to convert 

oil- and g~s-butning fa~ilities to coal. Although stepi were tak~n in 

1.975 toward reducing some of these constraints, tl:iere was insufficier1t 

assurance to coal producers, consumers, or inv~stors to encourage the long~ 

term investments ne~ded to meet the nationc:;l goal for coal. 

109. The Bureau of Mines forecast range of coal demand in the Unit.ed. 

States for 2000 is 1. 2 billion to 3. 5 billion tons. The probable domestic 

demand level is 1.56 billion tons. To attain this demand level, the 

average annual growth rate between 1973 and 2000 must average 3. 9 percent .. 

Reaching the goal established ea~lier of doubling the 1973~74 pioduction 

level of approximateJy 600 million tons by the end of·l985 no longer 

appears likely. The supply and demand limitations affecting coal (including 

anthracite) are reflected in the revised Bureau. of Mines projection of 

· 923 million tom: of domestic demand, 75 million tons of exports, and a 

production level of 998 million tons by 1985. 

110. As shown in table F-20, the United Statesproduced 487.0 million 

tons in 1964, representing about 17 perc~nt of world production of 

2,821.4 uillion tons. United States piodtiction as a percentage of world 

production remained fairly constant over a time period between 1964 and 

1974 with United States producing 603.4 million tons in 1974 r~resenting · 
. I . 

about 19 percent of the world production of 3,243.6 million toni. United 

States coal exports between this same time frame increased from48.0 

million tons in 1964'to 59.9 million tons in 1974, representing 10 percent· 

of United States production. 
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TABLE F-20 

Bituminous coal ond lignite fiUpply·dcmand relationships, 1 OG4--74 

···--~t--1-~~~ -~ -;-~~·~~·~_:,~:z7---~~~--·_oo_9_·-~--·-9~-~-'-' --~~!..-~~-9~~-.l~~---~;;-_,~4--. 
Wor11 r:·artC produci•Cm j 

UMcll Stale~ . . • . . . . . . . • . • • • • . . . . . . • . . . . . . • . . . 487 0 
R~~l c.l I'>'Orld ••..•.•••.•.••••.••..••.•.•.•..•. 2.:1:<~ < 

. !>33 9 !>~2 9. fA 5 2 ~60 5 fl,)29 552 2 ~95 4 591.7 li03 4 
;,.JGS 8 2.24-1 3 2 34~ • 2.4tO 4 2.4o4 • 2.5!>1l2 2.!.64 6 3.;>aa.s 2.00< 2 

--··:-. -------------------··------·---·---------···-- .. --·------
Tot;;l ••.• ." ••.•.....•.•.•.•.•.•.......•.. 2 ~21 4 2.(.;,7 1 ?..1>93 7 i.i~ 9 e.r:,'.l<, 2.~70 ~ 3.C.0.5 ~ 3.110 4 :. 1(,() 0 3.;:s J s :t.2.;l6 

Corr.pon~n:s o! US &uDpl"( ~ .. --- ............. = .. -----.... -----=-=····-- ~ ... , .. ,_n,; -""'- --- -"·--··-"""'- ... --. .. , .. .......... _ ............... 
00t!IOS1<. JltiOO$ ............................. , 4~7 0 ~~~.1 {.33 9 !\52 6 f,.l!J.~ !>GH 6030 552.2 595 4 591.7 t.o3 4 
Imports ..•..••..•.••.•.••••••..•.•....•. 3 2 .2 2 2 .I .I .I 2.1 
lnouwy iiOC~~. Jan. 1 ...••••••.•.•.••..... 730 779 7'J 7 ;c. 8 D!.-.4 87 5 P.20 93 7 91.~ 117.5. 1030 

--------------------~-------------·-----·-------·--
. Tol~l US. SllvP:y ...................... . !>60.3 ~900? 6138 629 6 6·10 8 648.1 fl.ll>Cr &-160 (i86 7 709.3 700.!> 

D•slrrbut.on ol US ~u;:o:y 
l•,dustrt stocks. D~c. 31 ................. .. 780 19 7 76.8 95.4 87 s 82 0 513 7 91 2 117. 103 0 966 
e.~c-~s ................................ . 4!. 0 5..1 2 493 49 5 !>06 56 2 71 0 !>(I; 56 0 5a 59 9 
Oemarod ............................... .. 431.1 ·~g 2 <863 4CO 4 ~98 8 !.07.3 517 0 49C 9 Slf-8 5560 552.7 
losses ano unae<ounted lor ............. .. 3.3 1.1 1.4 4.3 311 26 33 33 -3.5 -:.>.6 -.7 

U.S. c!el"'an~ pallern· 
tlo~soho:d aM ccmmcrco.'ll ••••.•••••.•••••. 

1 
.... 

Eleclr•.: ul•hl·~s .............................. · ••. : 
fooel pro.:!utls ............................. .. 
Paper pr~duels ........................... l .. .. 
Pnmar)' mrtaltndu~-lrrts ..................... .. 
N~--:melct:'•C ~tc,..C:.I(.!S .......................... . 

i%~~c~~~::~::: ::::::::::::::::::::::::: :J:::: 

196 190 200 17.1 152 I? 7 121 1l.4 8.7 8.2 88 
223.0 2~2 1 264 2 2718· 290 308 5 ~20 5 3~6 3 J.lfj 6 "SG 9 ~~0.1 

90 93 97 90 8~ 7.8 7(: 62 7 5 ~· 5.1 
ISS 160 16 7 l~(i 14 9 13 t IH 108 102 95 94 

IC1.6 IOU 0 1080 IC42 93 3 104.1 1069 938 907 105.4 foSS 
26 12 9 13.2 1::.' ~ 130 11.9 11.5 9!> 96 t3 8.1 

.7 .7 .li .5 • .3 .3 .2 .2 .2 .I 
23< 23 9 :14 8 23 2 21 5 19 7 191 15 6 14 & 137 13.1 
25.9 2& 7 28.3 ;?6 I 31, 21.1 18.!i 16.5 ?21 

Total U.S. dernano ............. ·~::.:..:.:..:.+!_ .. _·_· -------
28 7 25 8 

--~, .......... ~---~· ... -.... ~ ......... .,...,. ....... _..~~---..... -~ ..................... ~ .. ~-=-.. ,,._,,._=~··~ 
~31.1 459 2 4863 t.<-()4 4S8 S 507 3 517 0 494 9 516 b 5!>6 (I 5~2.7 

------
• Pro~m.,ary. 

Source: Bureau of Miles - U. S. Department of Interior 
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llL The maJor countries· that import coal from the llni ted States. 

~xcluding Cannda, are: "Brazil, Bel~ium-Luxembourg, France~ Italy, 

Netherlands,· llnit~d Kingdom,· Spain, Sweden and Jap;:n .. Japan.was the 

largest importer ~f ~.S. ccal. in 1976 with 18~8 million tons 6r 44 

percent,of the i~ta1 U.S. exports excludin~ that which was shipped to 
.. 

Canada. Tabll.~ F-21 shows a complete distribution of U.S. coal exports 

for a 10-year peribd between 1967 and 1976. 

112 .. The diagram below, Figure P'"·5, gives a distribution 

of ihe uses of U.S. coal production for year 195~and 1975 projected to 

1985. Exports sccounted for .25 million tons or 5 ~ercent oi the total 

U.S. production in 1950. By 1975, expoits accounted for 66 million tons 

or 10 percent. It is expected that exports wiil be 75 million tons or 

7 percent of production by 1985 .. The 1985 percentage of annual production· 

is expt'cted to remain approximately the same through 2000. 

Figure F-5 
1200·""P"----------------------------. 

1000 U.S. COAL USES 

800] 
en· 
z • 
0 .... 
2 600• 0 

3 
i • 

400• 

• 

200• 

.I 

SOURCE: . Bureau of Mines - U.S. Department of Interior 
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TABLE F-21 

UNITED STATES 

(Short r oao) 

BY CONTINENTAL GROUPS 

1967-76* 

EXPORFS .OF BITUMINOUS SOAL. 

AND CIOUNTRIES OF DESTI~'AT~ JN. 

--c-•• -.-,-.-,-.-f-do_o_t_l_ao_t_l_o_n_-T--:-196::-:':7-.,,....,---::1::96:'it--r--:1~96:':":'9-·T 1910·- 197' -•--:1-:9::7::-2 --r--:1:"!9:"!7-:3--r--19"'7""4--r--:-19:::7:-:~--r-:l,-;:9c:7':"6"':lf~ 
I 

!'otth &n4 ·Central AM dear 

Ceneda •••••••••• , ••••••• , • 
Co•t• Rlca •••••••••••••••• 

U,l07,986 16,717,801 18,67l,37~ 

189 

:~ ;t.-~,6)1 

14l 
67 

18,161,384 
17 
99 

16,231,110 
139 

17 
420 

ll,7n~,791 

u 
16~ 
40 

16,73~,211 16,497,211 
a n 

Domin tcan J.epubllc: •••••••• 
!1 Sal va4or ••••••••••••••• 

11 10 

Prench. Weat ladlea ••.••••• 
C~temala ••••••• , ...... ~ •• ~. 
llonduraa ••• , •••• , •••••• · ••• 
Jaaatca ••••••••••••• o ••••• 
Mexico •••••••••••••••• :,,, 
Htquelon aod St. Pierre ••• 
P'll\oma ••••• ~ ••• ,,, •••••••• 
Tr-tnl~ad and Toba&o •••••• , 
Otho!!r ••••••••••••••••••••• 

A.rae.nttoa ••••••••••••••••• 
B1'az.tl ••••••• , • , ••••••••.• 
Cbllo .................... . 
!cuador .......... , ••••••••• 
Peru ••••••••• , •••••• · ••••• , 
Uru,uay ••••••••••••••••••• 
Vrneruela., ............... . 
Other .•••••••••••.•••••••• 

643 
1S 

354 

61,648 
6,354 

442 
2S2 
412 

1S,378;166 

590,348 
1,734,561 

193,l41 

43,306 
423 
298 

16,826~140 

441lll9 
1,7861,823 
. 306,242 

119 
n,eas 

403 
101. 

114 

89 
117 

115,790 
l,2o7 

Ul 

450 

16,907,151 

476~850 
1,842,8'-4 

518,725 
20,237 

167 
9,823 

374 

100 
lOS 

172,668 
2,276 

161 

18,849,074 

595,590 
2,020,461 

215,419 

3,123 
25,S19 

257 

42 
209 

284,608 
1,674 

69 
l7 
44 

11,8Sl,S24 

Sl9 ,592 
1,868,696 

206.996 

25,718 
31,266 

126 

97 
117 

466,HO 

52 
630 

18,628,816 

125 
16 

305,399 
1,466 

l6,S38,ft32 

193,472 711,705 
1,916,624 1,644,696 

219,129 194,410 

67,621 22,401 
32 ,098 21,081 

691 . 306 
306 35 

35 
410,564 

630,056 
1,292,296 

312,JJ4 

84,760 
ll,293 

100 
34 

45 
Sl7,l47 

~30,279 
2,006,~36 

288,126 

47,721 

204 

U9 

51 

• u. 
250,536 

410 

526,187 
2,24J ,376 

us ,214 

22 

34 

r---~+---+--+------t-----~----~~----~~~-4------+-~---~--
2,~69,095 2,869,020 2,920,429 2,672,394 2,650,541 2,654,634 2,350,81l 3,271,566 2,912,893 2,562,077 

F===9==9==F====F-~==*===~f====9===~====9===== 
~~: l 

Eur'3pe&D Economic CJ111Du.nlty: 
Bel&1•.mt-LU1emho1!1'J ?._/ ..... 1,422,246 l,OS2,S16 943,113 1,881,426 765,222 1,143,990 
Denmark.................... 1 
Fr.:mc:e •••••••••.••..•••••• 2,130,9E-9 1,459

1

,544 2,2Sl,OSS 3,345,508 3,105,814 1,575,168 
Fe-d. Re-p. of Gel'11l..'IJQ' !/ ... 4,693,782 l,794,f.02 3,451.495 5,022,481 2,911,468 2,398,803 

1,204,509 

1,865,899 
1,632,474 

1,Hi8 ,814 

2,510,001 
1,484,002 

.627,420 2,201,630 
,.,405 

3,183,U3 1,426,631 
1,9&9,285 993,597 

Irda.,d (Pop. of)......... 267,~36 168
1
,201 83,498 69,166 16,788 21,665 

Italy ..................... ~.814,516 4,253
1
,674 3,679,242 4,205,213 2;1H!O,l21 3,672,~07 ),294,040 3,903,067 4,492,~87 

SPther1ande 2/ •••..••.•••• 2,2~7,488 1,490j,6l0 1,622,070 2,111,941 1,624,795 2,288,799 1,780,406. 2,545,003 :.!,091,:!46 
4,210,931 
3,490,284 

842,968 Untted lingd0!1............ i 1,701 1,669,181 2,381,011 940,782: 1,40t.,~O 1,8S8,\'d2 

Tot a1 EEC f.:I:-:6~55:"!6:-:'2:C3 1,-\-.,.,12:-:2709:f,-:l:c8c:-7 -t-,.1,-2 -:, 0::3.,.2-,4:-:7:::3-t-:1·6c-6:c3::7:-c4 3:-:8,--\-1:-:2:-,-::7-:7 J:-,-::;-:89:-1-:-13::-,-:4-:8-:2 ""',1:-:6-::)·+10 718 170 ti, 9S5-:al1 14 , 6 7 4, ;i'"'3+1:-:\-,-:200:-:-,·4c47-:6 

lfilif::«·"· ~ :::: .. :::::: . :~::.: .::::: . :::::: ~:m .:::::: .. :::m .::::~: · ::~:~ :::::r. 
Portu&al.. •• •• ••••.. •• . . • • 85,897 1S,S69 11 ~909 304,443 J~jS,l94 333,819 24!1,664 2S7,91ll 
Ro=nla................... 82,70S 71,894 70,210 l81,809 163,40l 342,562 211,1SO 
Spain ..................... 1,011,928 1,479;810 · 1,824,760 3,1Sl,064 2,S56,409 2,1J9,0J3 2,lll,S80 2,016,561 2,691,015 2,H3,320 
S\o-.!eo ......••••...••. ~... 9Jl,261 i'60,6ii2 667,641 763,534 611,912 424,828 341.284 
Svitzerlaod............... 38,669 2ij~,244 31,803 • 11,70) 14,330 
Yu4oslav1a.... .•••.....••• 532,094 435 11 894 140,706 224,915 185,558 141,538 120.024 .. 21.052 181,931 
Other •••••.•••• ,.......... r - 476 

r-~---r--_,---r~-----r------,_----'--+-------+-------r-------i~------------
19,361,305 U,4021,441 15,088,1SI 21,502,424 16,402,681 16,678,340 14,251,648 IS,8\5,086 18,971,1•92 19,181,426 

r
==~===*==~====~t=====~==·=~==~ =P='=·===F====~====~===== 

~~. . I 
1;:~~~~~::::::::::::::::: · 16t819 291 lO,l

6
S 11,421 20 

Jap•n ..................... 12,2U,J88 1~,8221460 21,366,795 27,636,495 19,705,354 18,037,699 19,190,305 27,)1,~,291 25,422,798 
Xorea (Rep. of)........... 4,879 190,S70 24S.564 )19,113 
Phtltpploes............... l139 109 163 1,223 261 ~21 

llcher...................... 66 1,070 26 824 59 2ll 40 

18,802,987 
467 .~09 

20 
239,384 T•lrkey. ••• .. •• •• . • •• • •. • •• r 1,79S 20l,OOIS 

1-2,-2-2-0-,2-6-6-t-1-5_8_l_9t\•4_8_4-1:-2-1~36~8--l-56-1~27-,-6-4-8·,-5-9-0-t-1-9-",70-6-·,-)4-l-4-l-8-,-0-38-,-9-9-1-r.-19-,-l-8-1,-1-J-,-r-l-7,-6-0-J-;4-B-;-t-2~1-,9-~-3·,·3~0-2 ~51o:JOO 

~-P======·==:===F====~~~======+========F=====~==:====~~~"~"==~F"~----= 

Au5tralte.. •• •• •• •• • ••• ••• . ! . 22,752 44 41,709 19 
Nt!V Zealao4.. ... . • • • . • • •• • • i . 802 192 

0ther ..................... 1--------t------+L-· --f---'--,-l-----+------+-----37-,f------f------l--
44 4],709 19 • t 802 22,944 

F===~~=F~F===~====~~==~~====~~c==F=====~=~===·~~ 
I 
i 

!gypt •••••.••••••••••••••• 
Nlgrorla. •·................ 6.,064 
Zlllre ••••••••..••••••••••• 
Other ••••••••••••••••••••• 100 

ll1,840 121,796 

97 241 126,172 
~----+---~-+------~----~----~------~-----+--

6,064 .: 100 97 243 5 217,840 441,968 
Jo--====i====F==I=====F•====F====t==:=====F~====· =-=!=====-- -==''-="=·--==-=-

rot•l ~-i)Orta ••.••••••••••••••. 49,527.878 50.637 260 S6,2ll,880 70,943,558 56,632,9&6 5S,996,721 52,870,402 59,~26,~81) 65,468,629 S9,40S,509 

•Does not Include •hlpmenr:a to U.S. 111lltory Coree • 
_1/ Preli•dnory Uauree. J 
,;_1 6h1pmenta as l11Jlc..ced la vos.sel unHeata "P d .. parture 

C.ogpt led b' the lnternatl.:Jnal Co.al Staff, l'ureau o Ktaea. 
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113. One of·the difficulties Drs. Rimberger and Wettig point out in. their 

study of the world.coking coalmarket until 1985 is the lackof a definition 

of coking coal. Good quality coke is produc"d in di.fferent countries from 

coals with a wide range of coking characteristics and mineral impurities. 

This means that; for the most part, there are coais ~hich are used for toking 

that would, by themselves, yield a coke wi.th low ash and mineral impurities 

but it would only be a lower quality coke~ The other extreme is that 

.~:·ertain coals could yield an outstandin,_, coke which would be useless 

·.because of the high c0ntent of impurities. In the Federal Republi~.of .·. 

Germany (FRG), coking coal is usually considered to be low in a·sh arid 
. ' . 

sulphur with 21-27 percent volatile matter. In some countries, low;.. 

sulphur cokiqg coal is being burned in power generating stations .to· 

minimize the cost of cleaning emissions. The coals.which today are termed 

coking coals in a narrow sense, that is, ~oats from which a ~sable toke' 

may be produced, account for less than 50.percent of total coking coal 

demand. The blending of low-volati.le coal with good coking properties and, 

high-volatile coal with poor coking properties to produce a usable coke 

is not uncommc:1, but the proper ratios must· ·be used not only. to produc·e · 

a usabl~: coke but also to prevent damage to the coke oven walls'. · 

114. Other difficulties in the analysis of the world col<ing 'coal market 

are the limited economically minable worldwide reserves of coking coat, 

the possibilities ~f short-term production disruptions, and tran~portation 
tie-ups and disruptions between the producing and consuming areas. ·The 

dependence of the steel inclustry. on coking coal, or rather good quality 

coke •. has caused the industry to take steps to prevent the possible short­

fall in supply. These measures include regulated, long-term supply 

contracts 13nd participation in domestic and foreign coal mining. 

115. Coking coal production in 1975 was about 27 percent of the total 

world output of 2, 350 rnilli··n metric tons or between 620-630 million. 

metric tons. Three countries~ th~ U.S.S.R., th~ United States, and the 

FRG, accounted for almost two-thirds of total coking coal production. 
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Together with Poland, Australia, and the PP.ople's Republic of China (PRC), 

80 percent of worlJ coking coal production is accounted for with the 

remaining 20 perc~lt coming from a number of nations. Between 1960 and 

1975, world coal (Jnthracite and bituminous) production increased by 

29 percent while cJking coal production increa~ed only by 22-23 percent. 

116. Future produ~ t ion of coking coal . wi 11 not be determined by demnnd 

but rather by the 1nvestments of the m1ning enterprises in ex1st1ng and 

new production capdcity •. The authors estimate that, in 1985, the 

additional world cJking coal demand over that of today will be 260 

million tons while lknown, planned additional productive capacity will 

be 160 milli()n tons. This indicates a shortfall of 100 million tons. 

The pattern of the l=rld coking coa 1 t radi! io not expected to change in> 

the future. Austr11ia, the United States, and Poland should be the 

principal exporterJ and Western Europe, including Scandanavia, Japan, . 

and South America ,hould remain the principal im~orters .. Excluding 

US-Canada trade andj the European Economic Communlty (EEC) and Counr.il 

for Econc-:;ic Ass is dance (CEMA) internal trades, world coking coal trade . . . I . . 
is expected to increase from the current 85 million tons to 160 million 

tbns in 1985, with 100 millibn tons being high quality coal. 

li7. The international trade in coke is rather inl'lignificant, compared 

with coking co~l trade. In general, the rule is that coke is produced 

where it is used. The reasons for this are economic and technical and 

are to assure a given plant a supply of cbke of the quality and quantity 

required. In addition, the handling of cok~ during loading, transport, 

.. and unloading causes degradation, reducing the size and increasing tlw 

amoun.t of coke breeze. In 1974, world coke trade amounted to about 30 

million tons. Of t is total, internal trade in the EEC accounted for 

about one-third and totnl EEC trade about one-half. An additional 25 

percent was internal CEMA trade. Actual international (external) coke 

trade in 1974 was 11 million tons or about 40 percent of the total. 

Total coke trade in 1985 is expected to be about 32 million tons with 

12.5-13 million ton being involved in international trade. 
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118. Between 1963 and 1974, the use of coking coal rose on theaverage 

2.5 percent per ye·ar from 473 million tons to about 620 million tons. 

Of the totals, a constant 80 percent has been used for the production 

of blast furnace .coke and the rt;!maining 20 percent is used by gas works, 

electricity·generating stations, an~ other consumers. The amount of 

coal charged into coke ovens increased between 1963 and 1974 by 90 million 

tons from 380 million tons to 470 million tons, an average yearly increase. 

of 2.0 percent. The use of coking coal by other consumers increased by 

a yearly average of 4.3 percent or from 94 million tons in 1963 to 150 

million tons in 1974. In the nine member countries of the EEC, the use 

of coking coal for the production of coke dropped frdm 150 million tons 

in 1963 to 91 million tons in 1974, a decrees~ of about 40 percent. In 

comparison, the production of coking coal in the EEC dropped from 218 

million tons in 1963 to 96 million tons in 1974, a decrease of 57 percent. 

Total world coke pro~uction in 1975 was 362 million tons, an increase of 

28 percent or a yearly average increase of 2.1 percent over the 282 million 

tons produced in 1963. 

119. In the period to 1985, the iron and. steel industry, energy generation, 

households, and other· small consumers will still be the principal consumers 

of coals which could be used for coking. ·It is unlikely that gas works, 

the chemical indu~i~y, cr the non-ferrous ~etal industry will be using ,. 
appreciable amouht of coking coal fer coke. Households and other tradi-

tional small consumers of coke in Europe are expected to account for a 

demand for 25 million tons of coke (or 35 million torts of coking coal) by 
' 1985. The demand by electric power plants for. coking coal (coal which 

could be used in coking) will be cf importa~ce only in th~ FRGi the U.S., 

and· thE:• United Kingdom. The authors esti!l1i.lte these needs in 1985 to be 

30 million tons in the FRG, 260 million tons in the U.S., and 290 million 

tons i~ the United Kingdom . 

. ~··:. 
'.:i 

1'20 •. World crude ·~,teel production is expected to reach 1,023 million 
•' . 

metric tons by 1985, an increase over 1974 of 315 million tons or a 

yearly average of 2.4 p~rcent (avera~e yearly increase between 1963-1974 · 
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was 5.6 percent). The production of one metric ton of pig iron in 1985 

will require, on a worldwide average, 530~535 kg of coke, which includes 

the coke needed for si~tering. Considering a 7~ percent coke yield. 

this iota! will req~if1 about 570 million tons of coking coal in 1985, 

or 150 million tons mole than in 1974. 

121. Taking all factons into consideration, the ~uthors predict a world­

wide demand for coking coal in 1985 of 880 million metric tons, two­

thirds of which will be used for coke production with the rest used to 

fuel electric power pl~nts~ Imports to cover domestic shortfalls will 

be provided by three or four countries, principally the United States, 

provided increases in productive capacity can prevent the possibility of 

a 100-million ton shortage. 

. . 
122. In 1974,. the World. Energy Conference and the U.S. Geological Survey 

estim~ted world resourcJes of hard coal at nearly 80 percent of all in­

place.resources. Hard boa! includes all coals of higher rank than lignite 

or ''brown" coal. These[resources, including anthracite (amounts of which 

are not available separ tely), are estimated at 9,933 million short tons, 

and brown coal and lign~te are estimated at 2,666 billion short tons .. As 

shciwn in table F-22, thb total in-place resources of all ranks of coal 
. I 

were estimated at.12,599 billion short tons. The United States has 

appn,ximately 31 percenf o~ ·world coal resources. However, it should be 

noted that the several nat1ons that report coal resources do not do so 

·.using the same· criteria [ therefore, these values are not directly 

comparable. 

123. Coal exports through the Port of Mobile during 1974 and 1975 represented 

4 arid 5 percent of total U.S. exports, respectively. With the expected 

increase generated by the Tennessee-Tombigbee Waterway and new contracts from 

present shippers, the anhual volume of coal exports through Mobile should 

increase to about 14.3 m[llion tons by 1985. This represents about 19 percent. 
of the total expected U. 

F-5 and Table F-19. 
exports of 75.0 million tons as shown in Figure 
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TABLE F-22 

COAL RESERVES iN THEUNITED STATES 

·---------------

COAL RESERVES IN THE UNITF.D STATES .BY 
GEOGRAPHIC AREA AND TYPE OF MINING 

s 
u ~T R 
F 
A 103 
c 

d.8~\S ~2,.37'\S E 
9.iBl 

Btu ta 34 ~j~~~B 
u 1 01\S 

2 ?O';S 
N 1l.4t2 

D 10.455 BTU/lB 

E 
81U;l8 

R 131 
G 
R 169 
0 rn-tl 
N 
D 2oJ 

-
(FIGURES IN BilliONS OF TONS) 

1u1u.u 9' .-.,..' "' ••••tt•t~' Ot ..,.,nroa 

Figure 1.-tJ.S. coal rescr\'es. r.las~ilicd according 10 

grngraphic area and type of mining. 

Table 2.-Summary of demonstrated coal reserve base 
of tho United States 

t8ollion ~hOlt tons I 

Under- SUriaea Estomateelto-
ground 

if. ~ii'ung 
n~~nong. tal heat 

·~~ reser-.e re!.eN& value. tiluaG-
Aank .11 coal base b.!lse Total roloon Btul 

A+r; 
Bilo:~monous ·········--------------- 192 41 233 6.100 

· Sitbbrtumonous .................... 101 68 169 2.800 

' ;~~~~:cit~- .. :::::::::::::::::::::::: 
0 28 28 400 
7 !'I 7 200 

'";..· 
: ~ ., Total .................................................. 300 137 437 9.500 --• Leta than 'Ia unil 

Total world bituminous coal and lignite 
resources 1 

· IM•I~on short tons 1 

Reser\'es Other . Total' 

NiMth Amerteil · 
Unoted States ........ . , .... : .. .... 1 436.700 · · 3.531.600 · 3.968.300 
Canada .. ...... .. .. .. . .. .. ..... 600 119.400 120,000 

Total -~------~·------'·------- 437.300 3.651,000 4,088.300 

South Ameroc:a. 
Orazll ............... , ......... .. 
Chile .. -~---- ... · ............. .. 
Cotomboa .... , ·-- ............. .. 
Other ------------- ... , ________ _ 

200 :i.400 3.600 
,300 4,000 '4,300 
JSO S.sso 5.900 
000 21.600· 22.Soo 

. Total • .- ............ ------·-- .. 1,750 34.550 . 36,300 

c:;c..&=o.~~- ... -,.,.~--=----=..-. 
Europe:·· 

Germa,.Y. East ................. . 
Germany. West ......... .' ...... .. 
France ............... ----- : .. . 
Netherlands ............ _· ...... . 
~p.11n ·.--------------------------
Un~ed Kingdom .............. .. 
Poland ........................ . 

~~;-R __ ::::::::::::::.::::::::::. 

OOo 32.200 33.100 
8.000 . 308.400 . 3t6.400 

5o 1.550 1.600 
160 3.940 4.100 

80 3.820 3,900 
6,000 173.500 179.500 
s.oco 61.800 66.800 

350.000 5.94ll.200 6.298.200 
10,000 58.2'25 68,225 

Total ...................... .. 380.190 6,591,635 6.971,825 

---~==~-=-~=~~~~-
Africa: · 

~um Alnca ................. __ • 
Qlher ..... , ................... . 

3.500 45,400 48.900 
30 15,959 15.~89 

Total ...................... .. 3:s3o 6t,359 64.839 

--~--~~~~-~~--
6o.ooo 1,042.300 1.t02.3oo 

2.000 89,600 9t,soo· 

Asia: 
Cltina .. ~:e·s Republic ot ____ _._ 
India .............. ~ ........ .. 
Qlher ·.-- .............. __ , ---~-- 600 22.886 23.466 

total .......... _ ............. . 62.600 1.154,686 1,217.286 

-~~-~~~--~~-~~ 
Oceania. 

Austrilla ............... ; ...... .. 3.000 215,900 . 218.900 
Ne"' Zeatancl .... : .... , ......... . co 1,160 1,200 

Total' -----------·------------- 3.040 211;00o 220.t00 

Wcirldtotal -------------------- "tse:410-i'l':'710.~-12.s9ai00- · 
i includes anthracite. 
I Oemonstra.ted reseM base (Jan. 1, 19741. · 

SOURCE: Bureau of Mines - U.S. Department of interior 
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124. The Bureau of Mines forecasts the world-wide demand for coal,. 

excluding the U.S., will range from 3.5 to 4,5 billion tons by the year 

2000. This_represents an average annual growth rate of 0.9 to 1.9 percent, 

respectively. The annuJal growth rate· at the probable demand rate is 1. 2 

percent during this period. 

- 125. World-wide demand for coal should equal world-wide production in most 

instances based on hist rical tonnages associated with production, demand, 

and export of coal in t~e United States, one of the world's largest producers. 

From 1954 through 1975~~he U.S. produced a surplus of coal above the demand 

of U.S. industry each yPar. Accumulated exports from the U.S. during the 

period 1964 through 1975 exceeded surplus production by about 10 percent 

which tends to show that production is about equal to total demand at lea~.t 

in the United States. 

126. It has been assu~ed that world-wide demand for coal will re equal to 

world-wide production ib the future. During the 11-year period from 1964 

through 1974, U.S. expojrts have consistently ranged from 1. 7 to 1. 9 percent 

of world production. ]herefore, it has been assumed that if world-wide 

demand of coal increases at an average annual rate of 1.2 percent to the 

year 2000, then, lJ.S. elxports of coal will grow, accordingly. Coal-exports 

from Mobile have been assumed to remain constant from 200Q through 2044 since 

no support can be located for growth during thece later years; 

127. Increase factors developed from the 1._2 percent annual growth rate 

applicable to varying base years (1975-1986) are shown in table F-23. 

128. Projection of Coal Exports to Japan. Records for 1975-78 indicate 

that an average of 60 ptlercent of coal exports through Mobile were shipped 

to Japan. An adjustment to reflect some shippers sending 100% to Japan 

gives an adjusted figure of 67 peccent. The allocation of coal exports by 

market areas was done, a shipper-by-shipper basis. Using_this criteria 

for allocating coal exports, a total tonnage base on coal s~ipped to Japan 
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""2'0 
1"0 

....,!I) 
~:s 

Q, 
..... 
~ 

1../1 

Year. 
-

1975 1.000 

1976 1.012 

1977 1.024 

1978 1.036 

1979 1.049 

1981 1.074 

1986 1.140 

1995 1.269 

20002 1.347 

2010 1.347 

2020 1.347 

2030. 1.347 

20~5 1.347 

2044 1.347 

fABLE F-23 ·. 

Project indices applicab1e.to coal exports through Mobile 
based on an average artr.ual growth rate of 1.2 percent . 

Growth Factors 
- --·-

1.000 

1.012 . 1.000 

1.024 1.012 . 1.000 

1.036 1.024 1.012 1.000 

1.061 1.049 1.036 1.024 1.000 

1.127 L1i3 1.100 1.087 1.061 

1.254 1.240 1.225 1.210 . 1.182 

1.331 1.316 1.300 1.285 1.254 
1.3J1 1.316 1.300 1.285 1.254 

1.331 1.316 1.300 1.285 1.254 

1. 331 1.316 1.300 1.2R5 1.254 

1.331 1.316 1.300 1.285 1.254 

1.331 1.316 1.300 1.285 1.254 

.·. ··~ 

. 1.000 

1.113 

1.182 

1.182 

l.H~2 .. · 

1.182 

1.182. 

1.182 

1
Factors to be nsed in making a composite tonnage for each of the four destination groups. 

. 2 . . h 
. La.test year or growt . 

e 

~- !·: .... 

:.:;. 
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for 1976 was 1, 881,000 tons. \>Jhcre thE· sh i.pper did not indicate future 

growth, the 1976 volume for each shipp• r \.'..'IS used as a base for projecting 

to 1986. Where a shipter is currently ·::orting coal and gave a growth 

due to firm contracts, tonnage for the first year of contract was used as 

a base for projecting to 1986. When a ne\11 shipper, including those that 

would ship via the Tenhessee-Tombigbee Waterway, indicate t.he first year 

they will begin shippihg, tonnage for this year was used as a base for 

projecting to 1986. ~growth factor based on an annual growth rate of 1.2 

percent was used to project the varying base tonnages to 1986. By using 

the .above procedure for projection, the 1986 tonnage destined to Japan 

would be 9, 714,000 ton
1

s. The unadjusted tonnage was used in establishing 

the growth factors. With the 1986 volume of 9,714,000 tons being a new 

base, the 1.2 percent 1

1

annual growth rate or a factor of 1.182 was applied 

to this tonnage giving an annual volume of 11,478,000 tons, beginning in the 

year 2000 and remaininlg constant during the project life until the year 

2044. The resulting Jncrease factors are shown in table F-24. These 

indices of growth on coal exports to Japan are designated as Index E. 

129. Projections of Qoal Exports to Ita1Y_· Records for 1975-1978 indicate 

th~t an average of 22 ~p~r.cent of the coal exports ~hrough Mobile were 

sh1pped to the area djs1gnated as Italy. By apply1ng the 22 percent to the 

annual volume of indiJidual shippers, other than those who ship exClusively 

to Japan, the annual lolume shipped to Italy in 1976 was 664,000 tons. 

The 1976 volume for each shipper was used as a base for projection to 1986, 

where shippers are cujrently using the port and did not indicate their 

future growth. Where shippers gave a growth due to firm contracts, the 

first year of ccntrac was used as a,base. When new shippers indicate the 

year they will begin jhipping through Mobile, this year was used as a base. 

All. base volumes _were" increased at an annual rate of 1. 2 percent to develop 

a new base in 1986. .he year 1986 was selected as ~ new base because, by 

this time, all known dontracts will be in force and new shippers will have 

begun shipping, including those that will ship via the Tennessee-Tombigbee 

Waterway. The annual volume of coal exports to Italy for the year 1986 will 
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be. 3,211,000 tons. By using an annual growth rate of 1.2 percept applied 

to the 1986 volume, with the growth rate le~eli~g off by the year 2000, the 

annual volume in 2000 will be 3,795,000 toni and will t~mairi const8nt there­

after until 2044; the last yeat of the project life. 

130. Increase factors developed from thl'"· above projection procedure are 

shown in table F-25 and designated as Ind~x F. 

TABLE F-24 

PROJECTION FACTORS FOR COAL EXPORTS DESTINED TO JAPAN 

INDEX E 

Composit~ of annual 1 Year tonnage destined to Japan Ratio to 
(thousand short tons) 1986 

1986 9,714,000 1.000 

1995 2 
10,819,000 1.114 

2000 11,478,000 1.182 

2010 11,478,000 1.182 

2020 11,478,000 1.182 

2030 11,478,000 1.182 

2044 11,478,000 1.182 

1unadjusted tonnage, which includes tonnage that will continue to move 
through the PaiLama Canal with project improvements at t1obile. 

2 . First year of project life. 
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TABLE F-25 

PROJECTION 'ACTORS FOR COAL EXPORTS DESTINED TO ITALY 

INDEX F 

--------~---------+--~----------~----~----------~-------------Composite of annual 
Year 

1986 

• 1995 1 

2000 

2010 

2020. 

2030 

.2035 

2044 

tonnage destined to Italy Ratio to 
(Thousand shor~t~t~o~n~s~>------------~1~9~8~6~------

3,211 1.000 

3,576 1.114 

31795 1.182 

3,795 1.182 

3,795 1.182 

3,]95 1.182 

3,795. 1.182 

3,795 1.182 

1 
First year of pr6ject life. 

131. Projection of Coal Exports to England/Europe~. Initial-year ( 1976) 

tonnage of coal allo~Jted to this area was 221~000 tons. By use of the same 

· criteria used for proj~cting c~a1 exports to Ital~, as previously discussed, 

·the volume of coal exports to this area by 1986 will be 8 percent of total 

or 1,070,000 tons .. Wilth a 1.2 annual growth rate,· this volume will increase 

to 1,265,000 tons by tre year 2000. No increase in tonnage is expected 

b~yond this time, therefore, the 1,265,000 tons will remain constant over 

the remaining project jure. The resulting increase factors developed from 

this composite. of tonnjge. are shown in table F-26. Thil'l index of growth 

fact6ts is designated as Index c. 
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TABLE F-26 

·.PROJECTION FACTORS FOR COAL EXPORTS DESTINED TO ENGLAND/EUROPE 

INDEX G 

Composite of annual tonnage 
destined to England/Europe Ratio to 

(Thous.,.nd short tons) 1986 

19.86. 
.T\~: 

1,070 1.000 

1995 1 1,192 1.114 

2000 1,265 1.182 

20i0 1,263 1.182 

2020 1,26? 1.182 

2030 1, 265. 1.182 
.. 

2035 1 '2.65 1.182 

2044 1,265 1.182 

:··' 1 . , : •; First year of project life. 
' ,, . : .. •.:, .: 

··. 132! · Projection 'of Coai. Exports to East Coast of South America. Only 
I,:·, 

·. 3 percent of the total coal exports .from Mobile will be shippeci to this area. 

(·! ... ··· The. initial-year (1976) tonnage, allocated to this area, was 99,000 tons. 
i .. 

; .. 
Dy a,pplying the same method of projecting coal exports to Italy, as previously 

:discussed, the 99,000 tons·. will increase to 476,000 tons by 1986. With a 
il 

.'! 

'1.2 annual growth rate, this volume will increase to 562,000 tofts by the year 

, 2000• No increase in torinage is expected beyond this time, therefore, the 

562,000 tons will· remain constant over the remaining project'life. The 

resulting increase factors developed from this composite of ·tonnage are shown 

in table F-27. · This index of growth factors is deSigna.ted M Index h. 
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Year 

1986 

1995 1 

2000 

20]:0. 

2020 

2030 

2035 

2044 

PROJECTION FACTORS FOR COA~ EXPORTS DESTINED TO 

TI~E EAST COAST OF SOUTH AMERICA 

INDEXH 

Composite of annual tonnage 
· desti ed to the East Coast of South America 

(Thousand short tons) 

476 

530 

562 

562 

562 

562 

562 

. 562 

1 Fii~t year of project life. 

SUMMARY OF PROSPECTIVE !AND ACCEPTED COMMERCE 

Ratio to 
1986 

1.000 

1.114 

1.182 

1.182 

1.182 

1.182 

1~182 

1.182 

133. · Pros ective Comn1e ce. The annual volume of commodities that was 

accepted as prospective commerce for this project in 1975 was 7.5 million 

tons. This tonnage was projected to 1995, the first year of economic life 

of the selected plan, a d then ext~nded over the next 50 years ending in 

2044. The annual yolum of prospective commerce for selected years is 

·. presented in table F-,28. 

134. Accepted Commerce. This traffic was further screened to determine 

the tonnage that would ibviously be eliminated due to the continued use of 

small ships, that which would continue to be shipped through the Panama Canal 

in relatively small shi s, that eliminated because of limited depths at 
.I 

foreign ports where tra fie originates or terminates, and other restrictions 

as previously discusse.d in this appendix. The annual volume of traffic 
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TABLE F-28 

PROSPECTIVE COMMERCE FOR SELECTED YEARS THROUGHOUT THE PROJECT LIFE (199.5-2044) 

CoDDI!odity 

Iron ore 

Coal (Import) 

Coal (Export) 

'TOTAL 

197.5 

4,781,000 

371,000 

2,367,000 

7,.519,000 

1 
First year of project life. 

1986 199.51 2000 

5,264,000 5,857,000 6,263,000 

896,000 896,000 896,000 

14,471,000 16,117,000 17,100,000 

20,631,000. 22,&10,000 24,2.59,000 

----~---.:.- ....•. ___ ... _._ ...... ~ -... -~ ... ., -;:--~·- ·---- .-... , ...... --· ···-· .. 

e 

2010 2020 2030 

7,291,000 8,400,000 9,596,000 

896,000 896,000 896,000 

17,100,000 17,100,000 17,100,000 . 
2.5 '287 ,ooo 26,396,000 27~592;000• 

. . . ..- ' ... ·-··. ~ ..... 

203.5 2044 

10,475,000 10,47.5,000 

896,000 896,000 

17,100,000 17,100,000 

28;471,000 28,471,()00 

-------

e· 



--------------------------------------------~ 

accepted for benefit analysis is 5.2 million tons in 1975 which will 
. I 9 increase to 15.0 rnillior tons by 19 5 and, by the year 2044, the volume 

will be 18.9 million tons. Detailed volume for eAch commodity accepted 

as commerce, which woulb benefit from project modification, is shown in 

table F-29. The differlnces in prospective ~nd accepted traffic are 

explained in previous p~ragraphs of this appendix. 

VESSEL TRAFFIC 

135. Vessel Trips. Th total vessel trips on all types of vessels, 

including deep-draft cafgo ships, fishing vessels, tows, and rniscellaneouA 

boats, that called at Mrbile during 1975, is presented in table F-30. 

Deep-draft vessels with drafts of 19 feet and above accounted for 1866 of 

:~:. to:::.:r::• V::s:: I~ fie. The to tal num~r of vessels ~th drafts 19 
I 

feet and over that callrd at the port decreased from 2488 vessels in 1966 

to 1866 vessels in 1975 while the volume of commerce that moved through the 

port in deep-draft vessels increased from 14.4 million tons in 1966 to 16.7 

million tons in 1975. ±his lndil:ates that an increase in the use of larger . I . 
vessels is being experijnced. During this time period, the number of 

vessels with drafts 36 feet and over increased from 359 in 1966 to 704 in 

1975, further showing altrend in the increase in size of vessels calling 

at the port. The number of vessels tabulated by draft when entering and/or 

leaving the port during the latest 10-year period of record is given in 

table F-31. 

137. Vessels carrying orne of the major bulk commodities range in size 

from 14,000 to 88,000 d w.t. Records indicate these particular ships have 

registered loaded draft ranging from 23 feet for the 14,000 d.w.t. ship 

to 43 feet for the 88,0 0 d.w.t. ship. These drafts do not reflect an average 

draft for these size ve sels in tl-' world fleet. This indicates a need for 

a deeper channel as the larger vessels are being light-loaded because of 

limitation from channel depths at Mobile. The figures do not reveal the 
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eo-odity 

Iron ore 
Coal (Iaport) 

Coal (EXport) 

TOTAL 

•. 

TABLE F.:..29 

pRojECTED COiiiiERCE ACCEPTED FOR BENEFIT ANALYSIS FOR SELECTED YEARS THROUGHOur THE PROJECT LIFE . 

(1995-2044) 

i975 1986 19951 . 2000 2010 . 2020 . 2030. 203S 

3,411,009 3,756,000 4;178,000 4,468,000 5,202,000 5,993,000 6,846,000 7,H4,000 
371,000. 896,000 896,000 896,000 896,000 896,000 896,000 _896,000 

1,458,000 8,934,000 9,950.000 10,558 1 000 10,558,000 10,558.000 IO;S58,ooo 10,558,000. 

5,240,000 13,586,000 15,024,000 15,922,000 16,656,000 17,447,000 18,300,000 18,928,000 

1nrst year of project life. 

. ..... 

e 

2044 ... 

7,474,000 

896.000 

10,558,000 

18,928,000 

e 
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l· r TABLE F-30 

TOTAL I~~~OUND AND OtrrBOUND TRIPS AND DRAFTS OF VESSELS CALLING AT MOBILE DURING YEAR 1975 

! 
; 

---1--------------r----__::;D=:IRtc:noN 1 1 
Non-Self Propelled 

BARBO~ OR WATE~RWAY . . . ----rr- DlRECTlC!'!_ 
-~'- I Non-S'<!lf Propelled 

-----Se±f-P-r:> el±ed-Ve-sse±s----Ves:>e+s . II Ve.,.,.,_,., I I I 
, ( ) Passenger · Towboat I 

DRAFT FEET I and or 
Drv Cargo Tugboat Dry Carao Tar.ker TOTAL I . Tanker I Tuoboat: I Drv Car1wl Tanker 

MOlliLE HARBCR, AL INBOUN 

41 - - - - - -1 2 
40 - - - - ·- - 25 I 1 
39 - - - - - -, 9 2 
38 - - - - - - 14 I 6 
37 - ~ - - - -1 ::.6 4 
.36 - - - - - -~ ::.7 

•35 --- - - - - 32 I 3 -, I 16 I 2 J·• - - - - - -
33 - - - - - -1 30 I 2 ·. 
32 - - - - - _, 20 

I 
8 

3.L - - - - - _, 23 10 
30 ~ - - - - -, 16 2 
29 - - - - - :... 22 
28 - - - - - - 21 

I 
2 

27 - - - - - - 34 1 
26 - - - - - - 38 .t 
25 - - - .:. - - fi:J i 6 
24 - - - - - - 47 16 
23 - - - - - -1 7.'> 12 
2" - - - - - _, 56 16 

> 21 - - - - - - 76 11 
't:l 20 - - - - - -i 66 15 >1j't:l 

I Ill 19 - - - - - _, 46 10 
oo::J 3.37 32 ...... 0.. lS and lr,ss- -~ 

..... 
:>< 'TOTAL I 1,098 I 162 

I 
I 

1 8 

1 

9 

3,579 7,858 

7,859 

3.557 

3,565 

12 

2 
4 
1 

i 
I 

1 I 1 
7,857 12,177 

7,878 I 2,184 3,588 

2 
26 20 4 
11 17 13 
2o 18 18 
20 J3 3 
17 17 4 
35 11 12 
18 I 22 6 
32 24 5 
28 29 4 
33 32 2 
18 20 5 
22 17 5 
23 . 42 4 
35 38 3 
39 52 6 
76 61 I 3 
63 55 8 
87 57 I 2 
72 70 I 7 
87 69 I 4 
81 65 8 
56 49 I 5 

2,195 1 14,ool 336 11 

I I 2,195 1 14,902 1,134 142 
l.n 

g)t:RCE: w~terborne Commerce of the United States - P~rt 2 for Calendar Year 1975. 

TOTAL 

24 
30 
36 
16 
21 
23 
28 
30 
~--
34 
25 
22 
46 
41 
58 
84 
63 
59 
79 
77 
74 
£.2 

113,938 
I 

14,903 

J 

-~-



> "Jj"'' 

·' "'0 OOCI> 
N::J 

0. ..... 
:>< 

iJ1 

. ·~ 

e 

Draft 

41 feet and over 

4·0 feet and over 

39 feet and over 

38 feet and over 

37 feet and over 

36.feet and over 

35 feet and over 

34 feet and over 

· . 33 feet and over .. 

32 feet and over 

31 feet and over· 

30 ·feet and over 

29 feet and over 

28 feet and ove~ 

27·feet and over 

26 feet and over 

25 feet and over 

24 feet and over 

23 feet and over 

... ·--'--22 feet. and over 
21 ·feet ?,nd over 

20 feet and ove~ 

19 feet and over . 

TABLE F-31 

'IOrAL !N'JOUND Al'ID Ot."'BOtTh'D 'miPS .IU.'D DRAFTS OF VESSELS 
WITii D:<AFTS 19 FEET A!-;1> OVER ON VESSELS 'i'H.<\'I CALLED • 

B66 

0 

20 

48 

64 

83 

144 

174 

213 

256 

311 

392 

471 

563 

658 

757 

' . 880 \ . 

\ 1037 
\ 
~ 12~4 
\' 1427 
J 1700 
I . 

189~·. 

'2180 

2lf88 

AT MOBILE FOR SELECTED ~~'S - 1965-1975 ~ 

1967 

0 

9 

35 

54 

i7 

123 

150 

'1.82 

217 

282 

342 

415 

497 

584 

674 

800 

917 
. 1099 . 

13oS 
1592 
1865 

2203 

2477 

N~~ber of Vessel Trips 

1968 

0 

8 

25 

48 

64 

100 

120 

150 

199 

252 

310 

389 

464 

568 

689 

850 

989 

1151 

1342 

1969 

0 

19 

51 

68 
cc 

128 

157 

193 

229 
293 . 

.. 329 

376 

426 

524 

. 630 

1970 

0 

15 

30 

45 

86 

122 

156 

215 

247 

286 

349 

410 

481 

565 

674 
727 .. 775 

837 891. 

·gai 1063 

1157 .· 1251 . 

1636. · . 1431· lSU 

U364 1659 1717 

2llf5 1962 2009 

2392 ·2207: ~2219 

1971 

0 

19 

39 

58 

108 

146 

196 

242 

269 

314 

349 

406 

452 

523 

.601 

692 

799 

922 

10$6 

1310 
1502 

1755 . 

. 1918 

1972 

0 

30 

45 

67 

122 

171 

212 

241 

270 

306 

340 

407 

459 

526 . 

614: 

737 

·an 
.1024 

1197 

1405 
·. 1604 . 

1802 

1997 

1973 

0 

48 

93 

150 

222 

282 

337 

408 

,, 52 

511 

539 
.· 599 

649 
715. 

812 

931 

110.2 

1255 

144~ 

1662 
.1845. 

2.06& 

2218 

1974 

0 

83 

121 

183 

250 

3
.,, 
J-

414 

470 

522 

570 

619 

676 . 

729 

791 

860 

1975 

2 

52 

93 

149 

135 

223 

231 

327 

338 

449 

516 

559 

603 

672. 

74.8 

964 845 . 

i·091 .. 975 

1249 '1101 

13~6 . 1247 

1575 ··. 1396 

1707 1556 

1866 1710 

·. 1961 1820 

c:,..!.,.,.,... A!"'""-"1 Publ~cations of Waterborne Commerce of the United States - Part i for vearA lQ~,;-J:975 
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potential of larger vessels that are hot used in the service on traffi~ 

to Mobile due to th~ ~0-foot channel restriction.· The characteristi.cs of 

vessels used in the d·ansportation of :major bulk commodities shipped . I . 
through Mobile ~n 1975 are shown in table F -32 

138. Ve>ssel Sizes. A :range in vessel sizes was used to determine 

. benefits for each chinnel depth being analyzed. The minimum size dry-

bulk carriers and talkers is based on the minimum size of vessels presently 

being used at the port of Mobile. The maximum size is based on the 

largest vessel that !an use a particular channel depth, light-loaded by 

5 feet with a bottomjclearance of 4. feet. The ~x~eption to this is on 

commodities originattng or destined to countries where the routing via 

the Panama Canal is fhorter. These commodities are coal to Japan and 

iron ore from Austra1.ia. For these commodities, benefits were based on 

the difference in trhnsportation cost of a fleet of vessels (15-56,000 

d. w. t. dry-bulk carriers) that can use the 40-foot channe 1 at Mobile 

rriuted via lhe Panam1 Canal~ and the costs of a fleet bf vessels that 

would go around the <Gape of Good Hope, using a minimum she vessel of 

61,000 d.w.t. A ran~e in vessel sizes for dry-bulk carriers, based on 

drdfts at one-foot littervals, for each channel depth considered is shown 
in table F-33. 

139. ~outi~. Comm·dities of iron ore from At!Stralia and c.oal to Japan 

are ~resently being touted vie the Panama ~nal. However, with R channel 

. depth at Mobile of 4f feet or greater, a portion of the volume of these 

·.commodities \vil1 be outed via the Cape of Good Hope, South Africa. Table 

F-34 gives the relat
1

ve difference in miles when routed through the Canal 

versus routing via t1e Capeof Good Hope. The distances shown in this 

i:able·are those used in the report for determini1g transportation costs 

"with" and "without" channel improvements at Mobile. Distances on 

commodities not suhj cted to routing through the canals will he the sau.~ 

for all channel depths at Mobile. 
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TA~LE p,...)2 

_CJI/~1_0E!~ERIS}.:.!.~~;__~>.!~.JESSELS PRJ~SENTLLt~(!~.!!!.i_C!__{\'1'. ~K~J!_J.LE ( J. 97 5 )_ 

. _!::rucJc o:q_ -{'l'<mkcr:J 

D.W.T. - 16,000 to 5~,000 
Registered londcd draft - 30.0 to 43.0. feat 
Lencth - 512 to 751 f~ct 
l-liclth ·· 66 to 102 feet 
Actuol load~d draft - 32 to 40 feet 

D.W.T. - 18,000 to 74,000 
Registered loaded draft - 30.0 to 43.0 feet 
JJength - 541 to bOl fc~et 
Width - 72 to 105 feet 
Actual load~d draft - 26 to ~0 feet 

Bau:r.ii£J~~~~-~~y Bulk Carriers) 

D.W.T. - 14,000 to 52,000 
Registered loaded draft - 23 to 39 feet 
Length - 509 to 978 feet 
Wiclth - 62 to 98 feet 
Actual loaded draft ~ 25 to 38 feet 

Coal:..J.ImJ!..Ort) (ASP~J._i ppleU~. Bulk Carriers) 

D.W.T. - 31,000 to 74,000 
Registered loaded clroft - 36 to 43 feet 
JJength - 643 to 719 feet 
Width - 75 to 105 feet 
Actuai lc~ded draft - 34 to 40 .feet 

Iron Ore (TCI Term.) (Dry Bulk Carriers) 

D.W.T. - 25,000 to 88,000 
Rcgist~red loaded draft - 33 to 43 feet 

·Length - 577 to 850 feet 
Width - 72 to 128 feet 
Actual londcd droft - 31 to 40 feet 
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Grain (Dry Bulk Carri.rs) 

D.W.T. - 11,000 to 66looo 

TABLE F~32 (Continued? 

Registered loaded dratt - 23 to 43 feet 
L~ngth - 440 to 768 f~et 
Width - 62 to 105 feet 
Actual loaded draft ~l25 to 40 feet 

Coa:I exports (McDuffie) (Dry Bulk Carriers) 

~.W;~. - 19,ooo to 8olooo . ·_· 
Registered loaded draft - 30 to 46 feet 
ieng~h - 528 to 837. f+et 
Width- 69 to 105 feer 

·Actual loaded draft - 29 to 40 feet 

__ ...:_ ___ ..; _______ ~+--c-- ---- ---- -----'------

.. ,· 

Appendix 5 
F-85 



TABLE F-33 

V<'!sF-cl sizes, by channel depths, used in determining benefits :on Coal and Iron Ore, 1.'ith 

___ 1!!':.1..:11!.~'}-~£..C::.P_IJ...o..!"!;~_.l_:_ry.J~•!l1: Cnn:. ic·r ~ (FNci~n . .E_~) 
loO- foo:: c-h:uHle l :.s f<•ot ch~n:H.•.l ;o- foot ch:iimc I 55-foot d•~nncl 60-foot ch:1n:.cl ---""Vc:~~-;: C:i. --~~~ ;-;·('.1. -- \'cf:scl ~ Y.-;:..~sel · ~-. 

_!!It£ -·---~)rtlft OHT Draft I)IH'' PE.!•Jt Ill-IT nrnft Dltr n·raft 

15;000 29 15,000 29 15,000 29 :15,000 29 15,000 29 

17,000 30 17,000 30 17,000 30 i7,000 30 17 ,ooo 30 

20,000 31 20,000 31 20,000 31 20,000 31 20,000 31 

23,000 32 23,000 32 23;000 32 23,000 32 23;000 32 

26,000 33 26,000 33 26,000 . 33 26,000 33 26,000 33 

29,000 3'• 29,000 34 29,000 3lo 29,000 34 29,000 34 

32,000 35 32,000 35 32,000 35 3Z,OOO 35 32,000 35 

36,000 36 36,000 36 36,000 36 36,000 36 36,000 36 

39,000 'J7 39,000 37 39,000 37 39,000 37 39,000 37 

43,000 38 43,00(1 38 43;ooo 38 43,000 38 4l,OOO 38 

47,000 3J 47,000 39 47;000 39 47,000 39 . 47;000 39 

52,000 40 52,000 40 s2,ooo 40 52,000 40 52,000 t,o 
56,000 lol 56,000 41 56,000 41 56,000 41 56,000 41 

61,000 42 6i,CO) 42 61,000 412 61,000 42 

65,000 43 65,000 43 65,000 43 65,000 .43 

70,000 44 70,000 44 70,000 44 70,000 44 

75,000 45 75,000 45 75,000 45 75,000 45 

81,000 46 81.000. 46 81,000 46 81,000 46 

86,000 47 86,000. 41 86,000 47 

92,000 48 92,000 48 92,000 48 

98,000 49 98,000 49 98,000 49 

104,000 so 104,000 50 104,000 50 

110;000 .51 110,000 51 1io,ooo 51 

111,000 52 117,000 52 

123,000 53 123,000 53 

i30,000 54. 130,000 ;t. 
137>000 55 .137,000 55 

i44;000 56 1~4,000 ·.56 
151,000. 57 

159,000 58 

166,000 59 

174,000 60 

182 000 61 
1 

On coal to Japan and Iron (lre from /lustrali.,, bt'nE>fits arc based ·on costs for rt vessel 
fleet fro111 15-56,000 dwt which could go thni the Panama Canal versus the costs of a vcsse1-flecc ran!•,llll\ 
from 51,000 dwt to mnY.J.mum size foro particular dciith, ·only benefits applicable to. that ton.'lage . 

·. wh1C;h would be shl.ppc<l around the cnpc of Goo'! Hope wns accepted on tro.ffic fron or to Japan and 
Australia. 

lOft: The deelanated incremental increase in veaaal ai&es for each depth 
of cha1111al improvement is lhovn belcni the liilea of deurcati- lit 
&Ilia tl!llle. 
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TABLE. F-34 

DlSTA.'IC! OF OCEAii Kll~S (IIAUTICAL) lr:tv!!lf !OJm• or OalClll A!ID D!$1tlfATIO!t 0!1 A~ ~CE 

...... 
Co~ity Or!Rtn Descinat:ton 

bon OTe linloade4 · 
at ''Tipple". 

Iron OTe unloade4 
at: tel tenlul 

Coal (Ia,on) 

Cod (llzport) 

110 
I 
01 
01 

!1/A- wt APPUCAILE 

Damp1eT. Australia ~bile. AL· 

Port ~rcter. Ouebt:.: ___ Ko_~Ue._.U. 

Point Ubu. Brazil l'.obile • AI. 

P~Tto Ordaz. Vena. !Cobile. AL 

Port Cartier. Quebec Mobile. AL 

Victoria (Tubarao) Jr&&11 Mobile •. AL 

IUcbarda Jay. So. Afl'ic:a Mobile. AL 

Mobile. AL Japar)./. 

Ho'!lile. AL !tel~7 

Koblle. AL Enalaad/Earop-21 

Mobile. AL E. Coeat of So. -..!/ 

Rauttcal 31lei (Orie wayJ 
Via the - Vi& the - Via Cape 
P0031114 S"ez of . DiTet:t: 
~nal .Canal Cood Hope _ ------~ting 

10.861 12.830 u.ou X/A 

~lA 'M/A lf/A 2.600 

'ti/A 'S/A 'ti/A 4.714 

... ,,. 'MIA B/A 2.160 

M/A R/A ti/A. 2.600 

R/A K/A F</A 4.784 

lf/A 11/A N/A 5.600 

9,300 14.192 15.556 fi/A ... ,,. II/A N/A 5.614 

'II/A I:/ A M/A •.no 
11/A !f/A N/A 3.014 

e 

1/Jypic:al porte in Japan that receive coal froa Jll)bUe are: lobe 0 Oh:l.ta 0 lt1.ttau. ~b&ta0 PultUJua 0 Kuh1•. m.t ~ v1th 1labata beiq dae pr1Dc1pal ,.ct. 

2/~pic:al porte in Ital)l are: Cenora. 1laranto~ Venice. Salano with taranto be:l.na the pdadpal port. 

3/Jypical porte for England/Europe ue: Oxelosunl!. Sweden; Jtotterd•. Heth.; C:.41ff aa4 Port talbert. Vala: vida l'lltrt talbert. Valea beJD& C.. pdactpel 
pou:. 

4/Typ:l.cal port for Eaat Cout of So. Aller:l.can :I.e IUo de Janeiro• Jradl. 

> 
~ :g SOiiRO:E: llistanceB~tveen- Porte - 1965. publ1she4 by U.- S. Naval Occ:Ano,raa}biC Office-; U.-S. llaVJ :1.D dOc-C H.O. hhllc:atioll lfo. 151. 
00 Ill . 
-...1::3 
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CHANNEL DEPTHS AT.FOREIGN PORTS 

140. General ... The m •. ximuin depths at foreign ports vary widely and in 

some cases are not well-dtHined. in publications that are readily available. 

These depths were obtained from several sources which include shippers/ 

receivers~ steamship agents and a widely used publication entitled, "Port 

Dues Charges and Accommodation.- 1977-78 Issue," published by George 

Philip .and Son Limited - London, England. 

141. Iron Ore. Iron ore. fo~ U.S. Steel, being imported thro~gh their 

marine bulk handling plant at Hobile, originates at foreign ports_ where 

they have invested interest, and the pattern of shipments are fairly stable. 

Sources of supply are: Puerto Ordaz, Venz., Port Cartier. Quebec; and 

Tubarao, Brazil. .The size of vessels used in the benefit analysis was 

restrieted to drafts comparable to the maximum depths ~t the_eb0ve ports 

of 45, 54, and 74 feet, respectively. Aithough the depths at Puc.:rto Ordaz, 

Venz. located on the dredged channel of Boca Grande .at the mouth of the 

Orinoco River, fluctuates frc1m a minimum depth of 32 feet to a maximum of 

45.feet, benefits for this commerce are based on a channel depth of 45 feeL 

These benefits are considered to be ccnservate ·since company· officials state 

that tonnage now being loaded at Puerto Ordaz is iron ore fines. ·This type 

of ore is gradually being replaced with iron ore pellet~, available at 

ports which are a greater dist.ance from Mobil·a. They state, that, with a 

deeper channel available at Mobile larger vessels would be used in hauling 

iron ore pellets from alternative sources of supply, such as, Tubarao, 

Brazil with a sailing depth of 66 feet plus rise of tide, which can 

accommodate vessefs up to 270,000 deadweight tons. The distance from 

Puerto Ordaz to Mobile is 2160 nautical miles. The distance from i'ubarao 

is 4784 nautical miles. By use of Tubarao as alternative source of supply 

the ::.mit savings would be increased from $0.80 N.T. to $2.21 N.T. giving an 

increase in average annual beneHts of $4.9 million. Consequently, benefits 

·accepted in this report on iron ore from Puerto Ordaz a~·e considered to be 

conservative. Sources of supply for. iron ore imports for Jim Watters 

A'ppO!ndix 5 
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Resources at Birmingham, AL and RepubJ .: c ·:.teel at Gadsden, AL, being 

shipped through the Allabama State Dod>' 'Julk handling terminal, seem 

to. fluctuate from yealr to year. Howew 1·. the primary. source of supply is 

Dampier, Aust'Calia; Jort Cartier, Quebec; and Point Uhu, Brazil, with 

maximum depths at theJse ports of 51, 54, and 60 feet, respectively. Vessel 

drafts were restricted to these depths for the benefit analysis in this 

report. 

142. Coal_Jmports. Coal imported through Mobile has originated from 

several foreign portf in the past. However, the principals that are 

involved in the mo~e~ents of this coal state that all future coal will 

be imported from Richards Bay, South Africa. The harbor d~pth of this 

port is 62 feet and lhe depths are being increased to 75. feet. No 

restrictions are plabed on the maximum size vessel that can be used 

in this service, basld on port depths at the foreign origin. 

143. Coal Exports. The market areas for coal exports through Mobile 

can be any of the tw nty-eight countries listed among the world's 

importers of signifi ant tonnages of coal, with Japan being the major 

importer. Countries! that receive coal exports from. Mobile are divided 

into four regions defined as Japan, Italy, England/Europe and East Coast 

of South America. A cording to letters received from Ataka America, Inc., 

a principal coal bro er that coordinates coal supply with steel mills in 

Japan, the major porks in Japan that received coal from Mobile are: 

Ohita, Kimitsu, Taba~a, Fukuyama, and Kashima with depths at piers of 

89, .62, 57, 56, and 12 feet, respectively. Data from the U.S. Bureau of 

Census, published in thei.r annual report, "U.S. Waterborne General Exports 

and Imports - 1975", indicate additional Japanese ports that receive coal 

from Mobile are: Ka~asaki, Kobe; Yokohama, Chiba, and Tokyo. Channel I . 
depths at these ports are: 39, 43, 60, 67, and 30 feet, respectively. 

Because of the deptht at major Japanese ports, it is assumed that vessels 

hauling coal from Mobile to Japanese ports would not be restricted. Ports 

in the region designlted as "Italy" have harbor depths that range from 
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30 feet at Venice to 66 feet at Genoa. Other minor.ports in this region ...... ·. ., .· 

are: lskenderun, Turkey and Alexandria, E;gypt. The major Italii:m nort 

receiving coal from Mobile is Taranto with a harbo~ depth o{ 5~ feet. 

Ve~sels delivering coal to this-area will be restricted to a 50-foot draft. 

Princ.ipal ports that comprise the England1'Europe regia~. are: Rotterdam, 

Neth.; Newport, England; Oxelosund, Sweden; Cardiff and Port Talbot, Waies. 

The major port is Port Talbot, Wales with a maximum harbor_depth of 80 

feet. Consequently, no restrictions are placed on the .maximum size 

vessels that will deliver coal from Mobile· to the England/Europe region. - . 

The fourth region designated as "East Coast of South America'_' is comprised 

of the following principal ports: Buenos Aires, Argentina; Paranam~ 

Surinam; Vitoria. Br~zil; and Rio de Janeirn, ~razil. The major port in 

this region is Rio de Janeiro, Brazil with a maximum depth in the anchor'­

age basin of 70 feet. No restrictions ar~ assessed on benefit~due to 

the size and draft cf vessels haulin~ coal to this region~ . .. 

. . ' . . . . . . 
. ,· . . . . . . . 

144. For more detailed. information on depths at foreign ports, refer to 

table F-35. 

ALTERNATIVE MODES, .VESSEL UTILIZATION RATES, AND UNIT COSTS 

145. Evaluation of benefits for the selected plan :is based ~n transporta~, · 

tion savings that would accrue primarity from increased ioading of vess~ls 

.'presently using the project and from future utilization of larger, more 

economical vessels. Net transports tion savings are herein defined as the 

difference between the transportation costs of the fleet of vessels which 
'•.' 

would use the existing 40-foot channel and the fleets of yessels that 

could utilize the various considered depths, i.e .. , 45, 50, 55 arid 60 feet. 

The vessels used in the cost analysis were world fleet vessels expected . 

to use Mobile Harbor. 
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TABLE t'-lS 

CIIANNEJ. DEl''fH AVAllAliLE A'l' FORJ-:IGN POI!TS ----r--·---------------.,-------
___ ..,..-- -----. [-· i>"E"i»·m --
J>Q!!L _______ ---·--·---- ____ {Jo:_tl_, ______ RF.HARKS ··----.-··----

.I r~J}. __ Or~·._T1'!P£LC:.~.J o..r .. TGL T<.>rmirta,)_ 
l'ucrto Ordaz, Vt·n.-.. . 
I' or t Ctt r L i t!r, Que bt~r. 
'l'uhnrao, Brazil 

J.!.~J~~ . r~r:<.!. }Jt!Po r t ~-1 ~- .• ... A~! I~..!!l>J.> 1 <1 
U:ampier, Aut;tl'.:~lJa 

Port Cartier, Quc·h·~C' 

Point Ubu, Brazjl 

45 
54 
74 

5) 
54 
60 

Co!".! .. ~r.?_r~~- _Th_E~-~tf!.! __ Nc::llu r ric CMI}__Teruti.na 1 
Ohita, Japan · 89 
KimiLsu, Japan 62 
Tobata, Japan 57 
Kukuy&ma, Japan 56 
Kashima, Japan 52 
Kawu:wlt i, Japan 39 
Kobt•, Jnpa n 43 · 
Yokollilmn, .lapnn . 60 
Chlba, Japan 67 
'l'okyo, Japan 30 
Taranlo, Italy 50 
Cc•twn, Italy 66 
Savoni'-1,. Italy 
Vcni~<1, Italy 30 
Alt'Xanclria, Egypt. 30 
lskendcrun, Turl:~·y 30 
Rotterdam; Neth. 77 
Nt•wpurt, t:nr,lan<l 35 
Oxclosun<l, Swedl!n 42 
CarcliH, Wales 42 
Port Talbot, Wales 80 
Rio de Janeiro, Brazil 70 
Buenos Aires, Argentina 28 
Vitoria, Brazil 36 

Coal _l_n:tJ~rts 
Ridwrds !by, s,,, Mdca 62 

Fluctuates wlt.h depth in rivt>t· 
Depths in c-hanneiJ 
llepths at Piers -

Minimum dcpth at berth 
At mean low tide 
Depths quotcd b)• sh:l ppcr 

llenths at bct·th 
Depths at berth 
Depths ut berth 

.-
'•' 

·Channel dc·pths not wcll-ddincd 

Depths at Private berth~ 

l'ort.can acr.ommod.tte a la5,000 d.w.t. Vt!Sscl 

Tonnage to this port was t!l imina ted 

Max depth deptmds on berth used 

l'lax depth depends on bcrt.h used 

. Depths at anchorage -unloading by lighterage 

Depth at ~oal berth 

Being dredged to 75 feet 

·soUiic;: ~~~~or t-1;.:;·(·:11 ~--·(:i;ar-;;;-;-rid·--A.

1
: .. cc-;-,;u,~~da tro;-:-T9 n .:.·fa:P~I~T ishcd-by GcorgeP.h"i'fi~-and.:.Scm~---- · 

·Lim!. t('d, London, Eneland 

}:_/ Can ~<:c:ommod:ttc v~·ssels up to .70,000 d.w.t. 
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146. Factors considered in the transportation cost computations were: 

the d.w.t. range of vessels which would utilize the various channel 

depths; the composition of these vessel fleets based on.the number of 

vessels in each size (d.w.t.) c.lass and the total carrying capability 

in each class; "at sea" and "in port" hourly operating costs; distance 

of haul; vessel port time; vessel ~peed; registered vessel draft; type 

vessel used per commodity and the utilization factor per vessel type. 

All costs· were .adjusted to reflect the cost-per-ton. 

147. The major component!'! of the transportation cost c<'mputations are 

described in ::he following pa rr.tgraphs, Because of their size, get.eral 

cargo vessels would not benefit from the proposed project .improvements 

and, therefore, were not included in the cost analysis. 

148. yes~~-!_9.E_e_!_~_t.:!_~_g __ <2.<?8 ts. . All costs for dry-bulk carriers reflect 

nnl~ costs for v~ssels operating:under foreign flag registry. Vessel 

operating costs are in terms of costs-per-hour for the operation of the 

vessel while at sea and while in. port. Hourly vessel operating costs 

were obtain~d from the Office, Chief of Engineers (OCE). A regression 

analysis w~s used tc determine the cbsts for those vessel sizes not. 

supplied by OCE. Costt:~-per~hour for dry-bulk carriers are based on the 
. . . 

1 January 1977 shipbuilding costs; however, OCE has authorized these 

price levels to remain in·effect through 1 October 1978. Consequently, 

vessel costs in this report reflect an effective date of 1 October ·1978. 

149. Table F-36 contains the estimated average hourly operating costs 

and vessel characteriStics for the size range of dry~bulk carriers 
. . 

e~pected to ~ove iron ore ~nd toal thtough Mobile Harbor. 
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TABLE F-36 

GE:-iERAL CHARACTERISTICS AND HOURLY OPERATING COST. DATA FOR OCEAN-GOING DRY UULK CARRIERS EXPECTED TO TRANSPORT IRON ORE AND 

COAL TIIROUGH HOBILE HARBO!{ FOR ALL DEPTHS CONSIDERED 

•(For.:>ign Flag)· 

Lcngth1 ~ ~;a·xi~:u::l · Irr~r.c r:; io:~ 
-

Payload· 3 - Av:erage Port Houriy Operating Cos~s Vessel Size {d.w.tl Br,:,aJt:h-
(long tons) · (feet) (f.:!e::.> 

·Registered .·Factor (short Capacity Speed Time 1978 Price Levels 
Draft (feet) ·ccins per foot) (short tons) (knots) (hours) At Sea In Port 

15,000 521 69 29. 811 1:6,128' 15 101 $ 364 $ 282 
17,000 535 71 30 914 18,278 15' 101 378 292 
20,0\.:Q 554 74 31 1,017 21 '504 15 102 401 309 
23,000 571 77 ~? _,_ ·: -~ 20. 24,730 15 103 427 327 
26,UJO 5S7 oO .33 1,224 27,955 15 104 45~ 345 
29,000 ·. 602 82 34 1,327 31 '181 15 105 483 363 
32,000 617• 85 35 1,430 34,406. 15 106 509 379 
36-.,.000 6-3-5 8 3~· 1-;--533 38-;-7{)-7 .. < lG-7 . 54· 39·9 " 39,000 648 90 37 1,636 41,933 15 108 558 411 
43,000 665 9.3 38 .· 1, 739 46,.234 15 109 ~77 424 
.47,000 681 96 39 1,842 50,534 15 110 594 436 
52' :ll)J 700 99 40 !",945 55,910 15 112 - 619 451 
56,COO 715 10: 41 2,048 60,211 15 113 645 465 
61,000 732 104 42 2,151 65,587 15 114 667 483 
65,000 746 107 43 2,254 69,988 15 116 700 495 

. 70,000 762 109 44 2,357 75,264 15 117 721 507 
75,000 778 112 45 2,460 80,640 15 118 738 5.18 
Sl,OJO 790 115 46 2,563 87,091 ··15 120 760 523 
ti6,.JGO .·., 

~ .... , 1"1 
-·0 47 2,666 92,467 15 122 783 549 

92, i.Y~G ::>28 12\.l 48 2,769 98,918 15 124 814 57.2 
9b,i)J0 C' I ·""i~ 

1..,., _., 49 2,872 105,370 15 125 845 594 
10!. ,uGO 86() 126 so 2,975 111,821 15 127 873 614 
!10~000 376 129 51 3,073 118,272 15 129 898 631 
117 ,COG 893 , -~ 52 3,1.31 125,798 15 131 923 648 • ->-
123.~ 000 908 13~ 53 3,284 132,250 15 133 942 661 
l30,Cll:l 925 137 54 3,387 139,776 15 135 ~62 673 
1J7,0JJ (!'.1 

7~4 ll.i) ss 3,4_90 147,302 15 137 980 685 
14.:.,0JC 957 ll.2 56 3,593 154,829 15 139 998 696 

"<:!~ 151,000 972 145 57 3,696 162,3)5 15 141 1,015 706 

'" 
159,000 989 148 58 3,800 170,957 15 143 1,109 .. 753 

-oro 166,C~O 1»0::>4 150 59 3,902 178,483 15 145 1,142 758 
W:1 li.:i,COO l ,0.21: .· 153 60 4,006 187,085 15 148 1,181 765 c.. 
~ _:_J.a2..~ 

, .l • 56 51 4 :09 195,6~6- 15 150 1,219 783 

\J1 SOURCE: i:l.a.ta· dral.'n· frot:l \·.::sse1 operating statistics provided annually hy OCE ancl from a statistical analysis on data extracted from 
The Dry B'-11~ tarrier Register - 1975, co:n;>iled and published oy i{. Clarkson ar.d Company, Ltd., London, England. 

1comput;_;.:l based on regression equation: LXG = 313.9 + 1.694 (square root of d,w.t.). 

2eou:putdi based on regre<;sion ~:quati<>n: SR:> = 33.43 + .287 (square root of d.w.t.). 
3c01:1puted based on the following equation: d.w.t. (.96 X 1.12). 
4The 1 January 197i' prices effective to 1 Cc::ober 1978, as a~.:thorized by OCE. 



150. Due to the absence of an obligated vessel fleet .in Mobile Harbor, 

a range in vessel· sizes was utilized in the determination of benefits. 

for each considered channel depth. The minimum size for dry..:bulk carriers 

used in the cost computation is based on the minimum size of vessels 

present! v servicing . the harbor.. The maximum size is based ·on the largest 

ve~sel that can use a particular channel depth light-loaded by 5 feet with 

a bnttom clearance of 4 feet. The resulting range for each channel depth 

was weighted according to the availabi.lity of each vessel size in the. 

world fleet. Weighting of the fleet for costing purp6ses consists of 

determining the total carrying capability in each.vessel size (number of 

vessels in d.w.t. size X payload capacity of the vessel). Since_ the 

exact size of vessel to be utilized in the different movements is based 

totally on the availability at time of need, the weighting process was 

considered necessary for determination o( unit transportation costs. and 

savings. 

151. · ye~~!_Uti~iz~tioE_. Vessel utilization -is the measurement of time 

or distance a vessel is operating at. sea with cargo .aboard. In order to 

assign the operating conditions to a factor for application in adjusting 

unit costs and savings, the time or distance a.vessel operates at sea 

loaded and empty is converted to a .percentage of time a vessel is .. operating 

with cargo aboard.·· 

152. A canvass was made to interview local steamship agents and charter 

brokers at Mobile and other locations for the purpOSE! of obtaining infor­

mation on vessels' activity as it pertains to their ability in obtaining 

cargo for the various shipping trades. It was revealed that· utilization 
. . . 

rates for vessels have a wide Variation depending on numerous conditions 

that affect the shipowner's ability to secure cargo for their vessels. 

They vary by type of charter, number of competing vessels available in the 

world fleet, availability of cargo at ports-of-call, shipowners'. method 
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of .operation, type of cargo 

select for their operation. 

shipping and trade business 

being handled, and trade routes the shipowners 

Because of the V8ciations in the world 

that affect shipowners' ability to secure 

cargo for their vessels, it is Jifficult to establish a pattern of vessel 

utilization for a particular commodity movement in a given time frame. 

153. Shipping in.te~~ests furnished judgment estimates on the utiliz. &tion 

of vessels that wou d call at Mobile applicable to those hauling bulk 

cargo, such as, grain, coal, iron ore and crude oil. The following 

information in t~bleJ F-37 was given. 
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154. A.more realistic method for obtaining data rdadve to determining an· 

average :utilization rate for vessels calling at Mobile would be to randomly 

board vessel& docked at terminals in Mobile Harbor and ~xemine their log re­

cords. A total ~f 15 vessels were boarded at Mobile during March anc! April of 

1977. Of the t•/.shlps boardt~d. 8 made their ]tJgs av<dlable for examination. 

Data obtained from these logs include: name of vessel, type of charter, 

date of departure and arrival at next port-of-call for each voyage during 

a one- or two-year time frame. name of cargo or empty betw~en each port­

of-call, origin/destination of each tdp, and vessel travel time or 

distance between each port. 

155. The dry-bulk carriers that were examined ranged in size from 22,000 

to 114,000 d.w.t. One vessel operated under .a voyage charter, t•u 

operated under a combined time and voyage charter, and five operated 

under n t iml~ charter. These vessels hauled n variety •Jf cargo during 

the course of a year or mote. The major commodities hauled were: grain, 

c~oal, iron ore, b.auxite, and alumina. It wasfound that utilization of 

vessels ranged from SO to 71 percent. with an average utilization rate 

of 60 perceut. There was rto definite basis for the difference in 

utilization rates .. 

156.. A utilization rate of 60 percent was ·applied to all traffic except 

iron ore delivered to the TCI terminal at Mobile. A SO p~rcent utiliza-

.tion rate was applied to the latter commodity. Dry-bulk carriers 

hauling iron ore to the TCI terminal at Mobile osually operate on a time 

charter due to the relatively short haul and the need for an accurat~ 

schedule of delivery required by U.S. Steel. 

157. Sensitivity of Vessels' Utilization Rate. A comparative 

benefit analys:l.s was made. 0~ .the movements of iron ore shipped from 

Puerto Ordaz, Ven~zueh; Port Cartier, Quebec; arid Tubarao, Brazil 

to the TCI terminal at Mobile. The results of this analysis reveal 

the rate of reduction in benefits by the use of a. ,~essel 
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utiliz3tion rate ov~r 50 percent. t ,efits were computed to reflect a 

50, 60. 70, 80 and ~00 percent ve~sel ~tilization rate. A comparison 

of the benefits, usi,ng the vessel utilization rates shown above, indicates 

that a reduction in benefits of 8, 16, 25, and 41 percent w0uld be 

realized by the use of a 60, 70, 80, and 100 percent utilization rate, 

respectively. when to the benefits for a 50 percent utilization 

rate. Benefits for varying channel depths adjusted by use of the various 

vessel utilization lates are shown in table F-38. 

158. Unit Transpor ation Costs. The cost-per-ton was determined for 

each size bulk carr~.er presented in table :F-39 • This involved the 

costing of the vessJls fully-loaded and light-loaded up to 5 feet in 1-

foot incr·ements, de~endent on the draft restrictions of the various con­

sidered channel dep~hs. The 5-foot limit of light-loading is based on 

the fact that deep-draft vessels cannot economically operate when light­

loaded beyond 5 feel!. In a recent sampling of foreign flag dry-bulk 

carrier records, it was determined that these vessels are utilized, i.e., 

carrying cargo, 60 ~ercerit of the time. To reflect this in the unit cost 

computation for bulR carriers, a utilization factor of .60 was applied to 

the one-way distancJ, with the single exception of iron ore movements 

into the TCI termiJ.L . The bulk carriers moving these iro< ore shipments 

will return empty td point of origin thus yielding a utilization factor 

of .50. 

159. The following sample shows the computation used to determine the 

cost-per-ton of car o transported in a 56,000 d.w.t. dry-bulk carrier 

of foreign registry. Since it is assumed that dry-bulk carriers will 

have a 60 percent ullilization rate, the distance of haul is increased 

by 40percent for c sting purposes. The cost-per-ton or unit transporta­

tion costs were der ved by dividing the total operating costs by the 

maximum volume of ccrgo which can be moved by that size vessel with 

varying channel depJhs. 
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TABLE F-38 

A COMPARATIVE ANALYSIS OF BENEFITS FOR IRON ORE (TCI) .BY USE OF VESSELS.' .. 

UTILIZATION RATES \viTH A RANGE BETWEEN 50 TO 100 PRECENT
1 

. . . ·.. . 

··-------·-·---------- ---·--·--•N•---·- .. •·---·--·--·------·--·--·-•-:'•--··-·----·-:.·---~---· ~---------:...:...-. -·.-:--• 

1 

2 

Average Annual Benefits ($000) 
(1 October 1978 price~)· 

------------·-
50% $2,282 2 

$3' 369
2 $3,641 

2 
$J,Bil2 

nO% 8% 2,095 3,092 3,340 3,495 

70% 16% 1,908 2,817 3,040 3,180 

80% 25% 1,721 2,540 2,740 2,864 

100% 41% 1,3482 1 9882 . .. . 2,139
2 2 ~233 2 . 

These are not the benefits as shown in the report, but were computed for 
. . 

comparative purpose~ only . 

Benefits actudlly computed, other benefit~ were interpcJlated by use of 
a formula: 

X 
Y =- SO x (Benefit 50% - Benefit lOO%) + Benefit lOO%·, 

where X = (100% utilization - desired % of utilizati<m). 

Example: X = 70, beriefit 50% = $2,282, benefii lOO% ~ $1,348. · 

Solution: 100%- 70% ~50% x (2,282- 01,348) +1.,348 = $i,908. 
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TABLE F-39 

CARRYING CAPABILITY OFI EACH SIZE CLASS OF WORLO FLEET DRY-BULK CARRIERS 
.EXPECTED TO liSE MOBILE HARBOR FOR HOVEMENTS OF lRC1N ORE ANIJ COAL 

(Foreign F1a~ R~gistry) 

ve ss-;1-s·i~-;-· ·-------·-··-·r··---~-· --·--·-N·~-;b~-;~T"ll;;; e ~-;'- -·c-~-~-}.-i~~ -~-- .. ·-··--·-·£-~-----· 
_(d .w • .E_:l_ ___ .P~J.~_c:a_5! __ q~~C:-~~l!_ ___ !_lL~Jz~1a~~-----Sii.E..~.!>..!.!..~.l..--.-~-~abl_~!.!J_ 

1 5 , 00. 0 . 16. , 121
1

8 .. . I 9 4 , .. 3 , 12 8 , 8 32 2 . 0 5 
17,000 18,278 177 3,235,277 2.12 
2o,ooo 21,5q4 222 4,773,888 3.13 
23,000 24,730 245 6,058,752 3.98 
26,000 27,9* 282 7,883,366 5.17 
29,000 31~1~1 306 9,541,325 6.26 
32,000 34,406 334 11,491,737 7.55 
36,000 18,7d7 ·. 247 9,560,678 6.28 

!~:ggg :~:~~~ ~~! ::~~~:~~~ ~:~~ 
47,000 50,534 90 4,548,096 2.99 
52,000 55,9110 83 4,640,563 3.05 
56,000 60,211 89 5,358,797 3.52 
61,000 65,5817 92 6,034,022 3.96 
65,000 69,888 86 6,010~368 3.95 
70,000 75,2~4 80 6,021,120 3.95 
75,ooo 80,64Jo 62 4,999,680 3.28 · 
81,000 87,0~1 40 3~483,648 2.29 
86,000 92,467 .. 29 2,681,549 1. 76 
92,000 98,9~8 30 2,967,552 1.95 
98,000 105,3~0 31 3,266,458 2.14 

104,000. 1.11,821 31 3,466,445 2.28 
110~000 118,2~2 31 3,666,432 2.41 
117,000 125,7~8 28 3,522,355 2.31 
123,000 132,2510 25 3,306,240. 2.17 
130,000 139,776 24 3,354,624 2.21 
137,000 l47,3q2 22 3~240,653 2.!3 
144,000 154,8~9 20 3,096,576 2.03 

. 151,000 162,3~5 21. 3,409,459 2.24 
159,000 ~70,9~7 19 3,248,179 2.13 
166,000 178,483 15 2,667,248 1..75 
174,000 187,0~5 10 1,870,848 ] .23 

182,000 19.5,6.l6 3 --·--~~!..:-~_59 --~~39_ 
TOTALS· 152,308,207 100.00 

1oeve 1 oped by the eq ua t {:~~~ .~:-;:--:~-~-~--~-~~-;~-·-. ------··--·-·-----·-····----

2carrying capability = Payload capacity of a vess~1) x (number of vess~ls in 

*The nOmber of vessels 
under construction or 

the size class). 

epresent those 15 years old and under, plus those 
n order as of l .January 1977. 



SAMPLE COMPUTATION 

Deadweight Tons: .56, 000 

Maximum DrAft: 41 fef:>t 

Payload Capacity: 60,211 tons 

Immersion Factor: 2,048 tons per foot 

Costs-per-hour: $645 at sea, $465 in port 

One-way distance: 5684 nautical mih~s 

Adjusted distance: 5684 divided by .60 = 9,473 nautical miles 

Time at sea: 9,473 nautical miles divided by 15 knots= ~32 hours 

Time in port (origin anti destination): 113 hours 

Cost per adjusted distance: $645 X 632 hours + $465 X 113 hours = $460,185 

Cost-per-ton light,~loaded to 36 feet for a 40-foot channE:il: $460,185 divided 
by (60,~11 - 2,048 X 5) = $9.21 

Cost-per-ton fully-loaded to 41 feet for a 45-foot channel: $460,185 divided 
by 60,211 = $7.64. 

160. In order to derive ti1e weighted unit costs, the carrying capability 

was determined for each d .w. t. .size vessel expected to use Mobile Harbor, 

ranging in size ftom 15,000 to 182,000 d.w.t. for dry-bulk carriers. 

The carrying capability represents the total amount of tonnage that can 

be hauled in each vessel for vessels in the. selected fleet. Table 9-39 

records the carrying capabili.ty of world· fleet dry-bulk carriers which 

were considered in the analyses of the studied depths. Weighted unit 

costs were derived for each depth: ·i.e., 40, 45, 50, 55 and 60 feet, by 

multiplying the percentage of each vessel's carrying capability times the 

unit transportation costs ef each size vessel and summing the products. 

161. To expedite the·computation of weighted average unit costs, a 

computer model was devised. An example computer printout of the sub­

routines and the resulting answen;, are shown in attachment 9-1. ··This 

exhibit covers iron ore tc TCI terminal at Mobile from the following 

original Puerto Ordaz, Venz., Port Cartier, Qtiebec; and Vitoria 

(Tubarao) Brazil. 
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162. The computer mod 1 also produces the annual to~nage an~ benefits 

for each year during tHe project life. Fro~ the annual benefits, an 

average annual equivalJnt benefit is produced for each movement of commerce. 

~::·Pa::.::e::~:tt::i:1r:::::dt::::::.t::dp;::~: :::a~:n:m:h::::l0:o: 1 ;:: 
those vessels moving t,rough in ballast (empty). These figures were 

adjusted to reflect a cost per deadweight ton (d.w.t.) giving a cost of 

$0.64 per d.w.t. loaded and $0.51 per d.w.t. empty. These costs were 

further adjusted to re~lect a round-trip vessel cost for transiting the 

Panama Canal, with a v~ssel utilization (loaded vs empty) fact,"'r of 60 

percent. The following formula was used to arrive at the weighted cost . I . 
per round-trip of $1.18 per d.w.t . 

. Cost for the ves+l transit-loaded $0.64 d.w.t. 
Cost for the vessel transit-empty $0.51 d.w.t. 

Round-trip costs: 

100% vessel utilization (loaded 100% of trips) . . I . 
$0.64 + $0.64 = $1.28 per d.w.t. 

d.w.t. 

50% vessel uti~ization](loaded 50% of trips) 

$0.64(loaded) + $

1

0.51 (em~t~) =. $1.15 per 

Costs interpolated for a 60% ut1l1zat1on factor by use of a formul~: 

y - X 
· · - 50 x {R/T cost 50% - R/T costs 100%) + R/T costs SO% 

where x = (50% utilization - desired % utilization) 

· x = 60, R{T cost 50% = $1.15, R/T cost lOO% = $1.28 

60%- 50%~ 50% x ($ .28- $1.15) + $1.15 = $1.1~ per d.w.t. . . ·_ I 
164. Records on ship c aracteristics and toll charges for each vessel that 

transited the Panama Ca a1 during a period from 1 May 1978 to 31 May 1979 

was obtained from the P nama Canal Company. These records revealed that 

the toll charg~ is $1.2 per P.C. ton (loaded) and $1.03 per P.C. ton (empty). 

The weighted average ch rge per d.w.t. for dry bulk carriers was determined 

by dividing the total t 11 charges for these vessels that transited the 
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Panama Canal during this time period by the total d.w.t. of these vessels. 

The weighted averag~ for the Panatria Canal toll charges of $1.18 per d.w.t. 

were included· in the total operating costs of dry bulk carriers in 

determining the unit (per ton) costs for a fleet of ships haulin~ iron ore 

from Australia and coal_to Japan under the prese~t channel condition at 

Mobile. 

UNIT SAVINGS 

165. General. Unit savings are measured by the. difference in per-ton 

costs for a fleet of vessels that. can oper~te ori'the existing 40-foot ship 

channel and the costs for· a fleet of vessels that can operate \vith increased. 

channel depths ranging from 41 to 60 feet. Savings are rep0rt~d f0r chann~l 

depths of 45, SO, 55, and 60 feet only, as these are the l'lliY ,\q•th~ that 

are being considered in the benefit/cost analysis. 1he~e ~;tvln~s rofl0ct 

vessel operating costs effective as of 1 October 197~. 

166. Factors that affect the unit savings and,in sonw c;t~,·~. n·~tril't the 

savings, are: channel depths at foreign ports, vesst>l util-it::.iti,,n rate, 

traffic that can be routed by -more than one route, such· as. through the 

Panama Canal or via the Cape of Good Hope, South Africa, distance of haul, 

and size of vessel fleet. 

167. Thet·e is a greater variation in vessel operating costs on iro~ ore 

moving from Australia via the Panama Canal versus routing around the Cape 

of Good Hope than f6r those costs as~ociated with coal expoits ~y the same 

routings to Japan and other Far East countries. This is mainly due to the 

difference in miles of haul by the two routes from different origins/ 

destinations. A comparison of costs by the alternative routings is show 

in table F-40. 
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TABLE F-40 

COMPARISON OF PER-TON TRANSPORTATION COSTS ON IRON ORE AND COAL ROUTED 

THROUGH THE PANAMA cANAL V_ERSUS COSTS FOR VESSELS ROUTED AROUND THE CAPE 
OF GOOD HOPE 

55-foot ch<..nnel ·-----·--··-··--------- ---····---'----·--.--·-··-·------------------·----------

Item 

1 
Via

3
Panama Canal 

Miles. Costs4 

2 
Via C~pe of Good Hope 
Miles Costs 

--'-----'-· ---·------ ·---------------------------.. -------·----------
Iron Ore 

Australia to Mobile 

Cost Differential 

17,934 $20.75 

$ 8. 57 

Difference in dist nee - 2,086 nautical miles 

20,0?.0 $12.18 

-==-=-=--=-==-=· =--=::1=--------------------'---------------
Coal 

Mobile to Japan 

tost Differential 

15,499 $17.6 7 

:;; 2.12 

25,926 $15.55 

Difference in distrnce - 10,427 nautical wiles 

1vesse1 fleet size 1~-56,00.0 d.w.t .. for ·-i-r-on_o_r_e_a..:n._d_2_0---56-,:~: d~:~·-for 
coal. 

2 Vessel fleet size 61-110,000 d.w.t. 
3Adjusted to reflect a 60 percent vessel utilization rate. 

·4 Costs include Panama Canal toll charges. 

Appendix 5 
F-103 



168 • !_ro!1 __ 9rt:. Unit savings on imported iron ore vary with each movement 

only to th£> l~xtent that:- miles of hRul RrP different: .different utiliza­

tion rates for vessels; and ~lternative routing aVailable when shippeJ 

from Far Eust countries. On iron ore for tht.- TCI terminal <-Jt Uobile, the 

ori~ins are: Puerto Ordaz, Venz.; Port Cartier, Quebec; and t'ubarao, 

Brazil. The unH savings for these movements are shown in ta-ble F-41. 

169. Irnn.ore moving through the Alabama State Docks bulk handlin~ plant 

(Tipple) originates at Port Cartier, Quebec: Point Ubu, Brazil; <nd 

Dampier, Australia. Unit savings on iron ore from Port Cartier and 

Point llbu art! shown in table F-42. Unit savings· on iron ore from Dampier. 

Australia are given in table F-43. 

170. Co<:l_U!'IPO~. Unit savings on coal imports range from $1.03 per 

ton for a 45-foot channel to $2.43 per .. ton for a 60-foot channel. This 

·coal originating at Richards Bay, South Africa, has no restrictions 

assessed against the unit savings other than the 60 percent vessel utili­

.~!at ion rate. Because of its geographical location and 62-foot channel 

depth, t.here is -~o alternative routing and the charinel depth is greater 
. ' . . 

than those under study for Mobile Harbor. The. unit savings that can be 

realized by greater chnnnel dimensions at Mobile give., at 5-foot increments 

are shown in table F-44. 
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TABLE F-41 
1 

UNIT SAVING ON IRON ORE DESTINED TO TCI TERMINAL AT MOBILE 

From 

Channel Puerto Ordaz 2 Venezuela Port Cartier 2 Quebec Tubarao, Brazil 

1 

2 

.~ 

..;, 

Degths Cost (per ton) 
2 

-Savings Cost (per ton) 
-

40 $5.66 -- $6.56 

45 5.11 $0.55 5.92 

50 4.86 0.80
3 

5.56 

55 4.86 o.ad~ 5.26 

60 4.86 3 
0.80 5.10 

Unit savings reflect a 50 percent vessel utilization rate. 

Costs calculated by use of a computer model. 

2 Savings Cost (per ton/ Savings 

- $11.04 

$0.64 9.96 $1.08 

1.00 9.35 1.6~ 

1.30 8.83 2.21 

1.46 
4 

8.49 2.55 
·-.r'- -~- -·-.-. -: .. 

Savings restricted to a 49-foot channel depth due to the 45-foot channel depth available at Puerto 
Ordaz, Venezuela • 

Savings restricted to a 58-foot channel depth due to the 54-foot channel depth available at Port 
Cartier, Quebec. 

4 

e 
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TABLE F-42 

Unit savings on iron· ore dastin.ed to the Alaba..-na State Docks "Tripple': at Mcbile, 

except from Dampier, Austrailia.
1 

From 

. Channel· Port Cartizr, f'uebec. . Point Ubu! Brazil 
Depths Cost (per ton) U!ti_Ls?-yin_hs _ Cos~t:_ (_p_er __ tog) _ Unit s.c.vings 

'l 

2 

:! 

-·· 
l 

l 

40 $5.67 . -

45 5~12 $0.55 

so 4.81 0.86 

55 4.55 1.12 
:; 

60 4.41· 1.26 

Unit savings reflecta 60 percent vessel utilization rate. 

·Cost~ calculated by use of a compute~ model.. 

$9.40 

8.48 $0.92 

7.97 l.l~4 

7.52 1.88 

7.23 2.17 

Sav:Lngs:restricted to a 58~£oot channel depth. due to the 54-foot channel depth available at. 
Port Cartier, ·Quebec~ · · · · · 

.;· .. · 

e 



TABLE F .. 43 

IRON ORE IMPORTED FROlot DM-fPIER AUSTRALIA UNIT SAVINGS Or 

----'----· I 
·i...---.......,.....:.V.=.essel Costs per· ton ___ _ 

Channel 
Depths 

40 

41 

42 

. 43 

44 

45 

46 

47 

48 

49 

so. 
·55 

60 

Via ~anama Canal 
with a vessel . I 
fl~et range: . 1 15,000r56,000 d.w.t. 

$20.75 

20.75 

20.75 

20.75 

20.75 

20.75 

20.75 

20.75 

20.75 

20.75 

20.75 . 

20.75 

20.75 

Via Cape of Good Hope 
with a vessel fleet 

range: 61,0002182~000 d.w.t. 

$ 

17.24 

16.74 

16.13 

15.50 

14.91 

14.38 

13.98 

13.66 

13.40 

13.18 

12 .1.8 

11.58 

Unit 
Savings 
(per ton) 

$ -

3.51 

4.01 

4.62 

·5.25 

5.84' 

6.37 

6.77 

7.09 

7.35 

7.57 

8.57 

8.57 3 

'l Vessel fleet ~:.ize reLricted by the 41.,.foot depth of the Panama Canal. 

Costs include Panama Canal toll chargee. 

2 
Costs based on unresttricted vessel operation except channel depths at 
Hobile. · 

3 
Savings are restricted to a 55' channel depth at Me bile due to the 51' . . I 

. channel.depth .availa le at Dampier, Australia. 
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TABLE F-44 

UNIT SAVINGS ON COAL IMPORTS FROM .RICHARDS .BAY, SOUTH AFRICA 1 

t~-;~-;,-:·;-~: p~ ·;; ----·- .. ·-- -·-.-~~s ~~-~C-p e ~--~-;n·)·2··-·- .. -· -· ............ --·-····-·-·-~~~-~-~-·-;:v-i-~-;~··-----~· 
·-----·---·-----_,;. ....... _. _____ .., _____ ·-·-----·-----------·-··-·-·····-·---··---··-·--:"""··------·--·-·-·----~--· 

40 $10.43 

45 9.40 $1.03 

50 8.82 1. 61 ;.· 

55 8.33 2.10 
60 8.00 2.43 

r----···--.. -----~· . ----·--------'";"·-.-·----·~·-·-·-·---.-·--..;. .... ~----
<::osts were ca1eulated by computer, model. 

2
costs based on a fleet of dry-bulk carriers tanging in size from 15,000 
to 1.82,000 d.w.t. with limitations for .each channel depth. 

171. Coal Expo!'ts. Two methods fot calculating unit savi.ngs on coal 

exports from ~1obile were used in this analysis. On coa] destined to Japan, 

the i.owest cost alternative routing, with a 40-foot channel available at 

.~fnbile, would be via the Panama Canal. The vessel operating cost by this 

route, using a flE'iet of dry-bulk carriers ranging from 20,000 to 56,000 

.d.w.t., "J.s $17.67 per short ton, which includes the Panama Canal toll 

charges. On a vessel fleet moving via Cape of Good t!ope, the operating 

. costs with greater channel depths available at Mobile range from $22.03 per 

ton with a 41-foot channel available to $14.78 per ton with a 60-foot channel 

available. No benefits.r.an be realized by deepening for depths between 40 

and 47 feet. The unit savings range from $0.22 per ton for 48-foot channel 

to $2.89 per ton for a 60-foot channeL More detailed figures on unit 

costs and savings for coal exports to Japan. are shown in table F-45. 
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40 

' 41 

42 

·, 43'· 
'· ... 44 

45 
'• 46' 

• ; ,, 47,' 

:.48 
', ... · ... 49' 

' '.50 

·ss··. 

60 

$17.67 

17.67 

'17.67 

17 .• 67 

17.61 

17 .n7 

17.67 

:.17.67, 

.:p.67' 

17.67 
'' 11. 67. ' 

.··Via Cape of 

$ -
22.03 

21.42 

20.61 

19.81 

19.06 

18.37 

17.86 

17.45 

17~12 

16.84. 

15.55 

14.78 

Good Hope 
4 

$ -

0.22 

0.55 

0.83 

2.12 

2.89 

'' 1' : .',·' : ' 
·. The principal ports are: 'Tabuta, Tokyo, Ohita, Kirnitsu and Fukuyarna . 

. · .' 2 ' ''' .·· 
· Costs were calculat -d by. computer modeL 
3 · .. · .. ' ''• ·:'. 1 ' ' 

< Costs for ·a. fleet of dry-bulk carriers 20-56 9 000 d.w.t. restricted by the 

.. . depth of the Panarnajcanal and 40-foot channel at Mobile.· Costs include . 

4 
the. Panama Canal toy ch~rges. ·. . 

· .Costs for a fleet of dry:-bulk carriers 61-182,000 d.w.t. ·with channel 

depth·:at>Mobile. the· only restri'ctions 'in vessel operation. 
" 

'·' 

.. :. __ < 

. . . ' . 

.. ... ·: .. · 

'· .. •' 
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172. The other method of determining unit savings on coal exports to ·. 

countries other than to Japan is by use of the computer model that gives 

the costs per-ton for a designated fleet of veissels for each channel depth 

under study. Unit sav~ngs on coal exports to the ~hree regions other . 

than Japan are given in table F-46. 

TABLE F-46 · 

UNIT SAVINGS ON COAL EXPORTS DESTINED TO COUNTRIES OTHER THAN JAPAN 

To 

Italy 1 England/Europe 2 E. Coast of So. 
. 3 

America 
Channel 

4 4 4 
Depth Costs Unit Costs Unit Costs .Unit 

_;_liJ_L ___ (Per ton) Savings {Per ·-::on2 Savings ·{Per. ton} Savings 

40 $10.57 $ $8.98 $ $6.28 $ 

45 9.53 1.04 8.10 o-.88 5.66 0.62 

so 8. 94 1. 63 7.60 1.38 5.32 0.96 

55 8.535 2.04
5 

7.17 1.81 5.03 1.25 

60 8.535 2.04 5 6.90 2.08 4.83 1.45 

1The principal ports in this area are: Taranto, Genoa and Venice, Italy; and 
Iskenderun, Turkey. Tonnage to Alexandria, Egypt was eliminated. 

2The principal ports in this area are: Newport England; Cardiff and Port 
Talbot, Wales; Glasgow, Scotland; and Antwerp, Belgium; Bunkerque, France; 
Goteborg, Sweden; and Kristiansand, Norway. 

3The principal ports in this area are: Vitoria and Rio de Janeiro, Brazil. 
4 . 

Costs were calculated by use of a computer mode~. 
5costs and benefits are restricted to a 54-foot channel at Mobile due to 

the limited depths at ports in the Italy region. 
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173. Summary of 1975 aenefit~. A summary of tC'tal initial-year (1975) 

transportation benefitb that would have been r~dized fr~m the considered 

improvements at Mobile Harbor is presented in table F-47. 

TABLE F-47 

I~ITIAL-Yr (1975) BENEFITS (THOUSAND DOLLARS) 

Commodity 

Iron Ore Imports (ASD kipple) 

Iron Ore Imports (TCI ~erminal) . I 
C~al Imports (ASD Tipple) 

Coal Exports (McDufUe Island) 

Total Initial-Year Benefits 
I 

-·-~annel DeEths (feet) 
45 50 55 

$1,480 $1,998 $2,340 

1,724 2,555 2,760 

382 597 780 

. 745 1,732 2,928 

$4,331 . $6,882 $8,809 

---·-
60 

$2,427 

2,888 

900 

.2..z2.!~ 

$9,734 

174. Unit Savings and Benefits for 1986. As previously stated, the 1975 

base traffic was exten~ed to 1986 as a new base because a.dditional commerce . I . 
. is expected to be deve~oped due to new c~al contracts. Consequently, the 

unit savings and. benefits for 1986 are established to show the savings that 

would be developed by this date. Unit savings and.benefits on each 

commodity movement for 1986 are presented in tables F-48, F-49, and F-50. 
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TARLF. F-48 
' ' 

ANNUAL SAIJI~GS ON IRON ORE IMPORTS AT MOBILE FOR YEAR .1986 

~-Chat}.!'_~)-~~th_L~~~et) __ 
45 so ' ' 55 60 ITEM------------~----------------~~ 

FROM PUERTO ~RDA?., VENEZUELA 1 

Tons (Thousands) 
Unit Savings 
Total Savings (Thousands) 

FROM PORT CARTIER, QUEBEC2 

Tons (Thousands) 
Unit Savings·. 
To tal. Savings (Thousands) 

. fROM VITORIA (TUBARAO), BRAZILl 

Tons (Thousands) 
Unit·Savings: 
Total SP.vings (Thousands)· 

_FROM DAMPIER, AUSTRALIA 3 7 

Tons (Thousands) 
Unit Savings 
Total Savings (Thousands) 

F~OM POINT URU, BRAZIL 3 

Tons (Thousands) 
Unit Savings . 
Total Savings (Thousands) 

2,594 
$0.55 

$1,429 

369 
$0.59 
$ 219 

337 
$1.08 
$ 365 

224 
$5.84 

$1,305 

232 
$0.92 
$ 214 

TOTAL SAVINGS FOR IRON ORE $3~532 
Totals may not balance due to rounding 

2,5944 
$0.80 

2,594, 
$0.80 .. 

2,59\ 
$0.80 

$2,070 $2,070 ' $2,070 

369 369 369 
$0.92 $L20 $1.345 

$ 340 $ 444 $ 497 . 

337 337 337 
$1.69 $2.21 $2.55 
$·569 $ 745 $ 860 

224 ' 224 224 
$7.57 '$8.576 S8~576 

$1,692 .· $1 ,.915 $1,915 

232 232 232 
$i.44 $1.88 $2.17 
$ 334 $ 437 $ 504 

·$5,005 $5,611 $5. 8'•6 

1For iron ore unloaded at Marine BuH: Terminal (TCI) below I-10 tunnels 
.. destined to U.S. Steel at Birmingham. 

' 2 ' . ' 
For iron ore currently being unloaded at Marine Bulk Terminal (TCI) and 
ASD "Tipple" destined to JimWalters Resource Corp. and U.S. Steel at 
Birmingham, AL and Republic Steel at Gadsden, At. 

3 ' ' ' 
· For iron ore currently being unloaded at ASD "Tipple" destined to Jim 

Walters Resource Corp. at Birmingham, AL and Republic Steel at Gasdaen, AL. 
4. ' · Savings restrieted to a 49 channel. 
5savings restric~ed to a 48• channel 
6 ' ' ' 

Savings restricted to a 55' channel. 
7 Savings reflect the Panama Canal toll charge assessed for the ve·ssel fleet 
operating under present channel conditions.at Mobile. 
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ANNUAL SAVINGS ON COAL L'1Ph~TS AT MOBILE FOR YEAR 1986 

.. ·---------.---.. --·-·---·--... ~····--·------·-----------·-
. Chan_r:t,.~.Q..e.E!E_(.t~e t l. _____ _ 
45 50 55 60 

-----. ----.. _.-.;.......:._ ______ --:""'""-·--------------··-·-·-··----
FROM: RICHA_~DS BAY, SOUTH AFRICA ·-----· 

.Tons (Thousands) 896 

Unit Savings · . $1.03 
.. 

. Total ·(THousands) $ 923 S.:tvings 

896 

$1.61 

$1,441 

896 896 

$2.10 $2.43 

$1,883 $2,175 
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TABLE F-50 · . 

ANNUAL SAV!NGS ON COAL EXPORTS AT.MOBILE FOR Y:EAR 1986 

ITEM 

TO JAPAN 

Tons (Thousands) 

Unit Savings 

Total Savings (Thousands) 

TO ITALY1 

Tons (Thousands) 

Unit Savings 

Total Savings 

TO ENGLAND/EUROPE 

Tons (Thousands) 

Unit Savings 

Total Savings (Thousands) 

TO EAST COAST OJ SOUTH AMERICA 

Tons (Thousands) 

Unit Savings 

Total Savings (Thousands) 

TOTAL SAVINGS FOR COAL EXPORT 

Channel Depths ·(feet) 
45 50 55 60 

4, ·_77 . 4,177 

None $0.83 

4,177 4,177 

$2 .12 .·. $2. 89 

·None $3,467 $8,855 $12,072 

3,211 3,211 3",211 '3,211 

$1.04. $1.63 $2.04 $2.04 

$3,352 $5,234 $6,544 $6,544 

1,070 1,070 1,070 1,070 

$0.88 $1.38 $1.81 $2.08 

. $ 947 $1,479 $1~932 $2.230. 

476 

$0.62 

$ 293 

476 

$0.96 

$ 457 

476 

$1.25 

476 

$1.45 

$ 597. ·' $ 688 . 

$4,592 $10,637 $17,928 

1 Benefits restric.ted to those for a 54' channel because of channel 
depths at foreign ports, 
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175. Sum!IIJ~.!i..2..L Un_tL Sa_~_ing~ __ for _ _l_~8~--~-~-fic. Estimates of the. trans­

portation benefits~hilch would result from the c-onsidered improvement 

were developed by «'m+rin~ the t ronsportat ion <·osts by use of • 40-foot 

channel on t:hat <:ommerJce which would benetit from the deeper channels 

with the transportation c-osts that are expected to oc~ur with the improve-

ments. The savings wduld result principally from· economics of scale · I . . . . . 
associated with the usle of lar~er, more ~fficient ships and increased 

loadingt'l of ships. A summary of average unit savings that would be 

realized in 1986, based on totE.l benefits divided by the total tonnage 

for each commodity, iJ presented in table F~st. 

176.. .§..~.!L.E.f Total. Navigation Benefits for 1986. A sUJnmaty of benefits 

developed by applicatilon of unit savings applied .to the 1986 tonnag~ on 

each commodity movemeJt giving a composite. of b'~nefits· is shown in table 

F-.52. 

FUTURE AND AVERAGE. ANTAL. EQUIVALENT. BENEFITS 

r77. Transportation Benefits. Projected tonnage, Unit.savings, and 
. . . I . . . 
benefits for each 5-f,ot increment -of depth are s_hown in, t.;1bles F-51 

thrC'ugh F-55. Average annual equivalentbeneftts are also shown on these . I 
tables and are based T the use of a 6 7/8 percent interest rate. 

178. Iron Ore Import~. ·Detailed inform:ttion on unit savings and benefits 
. . I 

for iron ore imports with a•erage annual hertefits for each movement is 
I . 

·presented ln table F-53. Uniform .increase in iron .ore imports ts expected 

between 1995 and 2035 with no growth between 2035 and 204.4. The only 

constraints thut affect benefits are the channe 1 depth at foreign ports.· 

179. CoaU~.£.'2!.i.~.· Jll coal imports \dll originate at Richards Bay, 

South Africa. .No inc,ease in tonnage is expected over the 50-year project 

life (1995-2044). Det
1

ailed information on benefits for coal imports if: 

presented in table F-!)4. 
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TABLE F-51 

SUMMARY 0~ 1986 COMMERCE* AND AVERAGE UNIT SAVINGS FOR ALTERNATIVE CHANNEL DEPTHS IN\~STIGATED 

Commer~e through Bulk Terminal~ above I-10 Tunnels 

Iron Ore (import) 

Coal (import) 

1986 
Commerce 

(Thousands of Tons) 

656 

896 

45 

$2.48 

. 1.03. 

Savings/Ton 
50 55 

$3.35 $3.93 

1.61 2.10 

flO 

$4.07 

2.43 

Commerce through Bulk Terminals in Mobile below I-10 Tunnels 

Iron Ore (import) 3,099 

8,934 

$0.61 $0.91 
1 

$0.98 $1.02 

Coal (export) 0 0 96 1.19 2.01 2.41 

*In,..,_ludes ·only commerce that wouid benefit from deeper channel. 

1Based on tonnage a11d savings for traffic to all destinations except Japan. No savings on traffic 
to Japan wit~1 a 45-foot channel at Mobile. Tonnage excluding Japan is 4, 757 ,000; 

e e 
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.·· . . .· · .. · . ·:. · •· . • · . TABLE F-52 

SUMMARY OF ~AVIGATION BENEFITS FOk ALTERNATIVE CHANNEL DEPTHS INVESTIGATED FOR YEAR 1986 

Type of Conirnodi~y (Depth in Feet) 
··.· ·. . - _. - 45 . 55 . 60 

Commerce throt.igh bulk. terminals in Mobile - . 
~--'--~--'-,._.above-I~-H)--.:--Tlinne-l:<>'-.L·....:_::.---,-:.._~ _ __:__--'--~~----'----,--'--',___,_~_--,---'-_~ ___ __:___7----:---'--__:__---~---~--'------'------'---'--.,----~.,-------.,--------'-----'--

> 
"Zj"'' 
1"'0 
1--'ID 
_ ....... -~ 
....,a. .... 
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. Iron Ore (import) 

Coal (import} 

Sub-Totai .·-

(;ommerce through bulk terminals in Mobile 
below I-10 Tunnels 

Iron Ore (import) 

Coal (export) 

·Sub-Total 

Total Benefits for Mobile Channel Improvement 

$1,630,000 _·. $2~198,000 

923 2000 124411000 

2,553,000 3,639,000 

$1,902,000 $2,807,000 

4,592,000 10,6372000 

6,494,000 13,444,000 

$9,0~7,000 $17,083,000 

1
This traffic will be diverted to terminals belmv I-10 Tunnels .. 

2 - - -

$2,577 ,ooo $2,671,000 

1 1883 1000 21175 1000 

4,460,000 4,846;000 

$3,034,000 $3,175,000 

17,928,000 2!1534 2000 

20,962,000 24,709,vOO. 

$25,422,000
2 

$29,555,000 

Average annual costs for the recommended 55-foot channel are $22,028,000. The B/C ratio in 1986 is 1.15. 



TABLE F-53 

~NNUAL TONNACE AND RF.Nr.t"ITS ON IRON ORE li'WO_RTS 

Annual 
Tonnage 

(000) 

~------~--~--~------~~~·~nn~nel ~~pt~h~s~·~(~fe~.e~t~>------~~-------
------45 50 ----~~575~--~~----~-6~0~------

s~l!>.£.9 S;JVt n1·.~ s~v I rigs Savings 
YEAR Unit Total(OOO) Unit Total(OOO) Unit Total(OOO) Unlt . Total(OOO) 

-FROM: PUERTO ORDAZ,"VE!IZ. 2 

2,887 $.55 $1,591 s.so $2,304 $.80 . $2,304 $.SO $2,304 

2000 3,087 .55 

2010 3,593 .55 

2020 4,140 .55 

2030 4,729 .55 

2035 5,162 .55 

2044 5,162 .55 

Avg. Annual Benefits 

19951 

2(J00 

2010 

2020 

2030 

2035 

2044 

410 

438 

511 

589 
672 

734 

734 

.59 

.59 

.59 

.59 

.59 

.59 

.59 

Avg. Annual Benefits 

199s1 

2000 

2010 

2020 

2030 

2035 

2044 

175 

401 

467 

538 

614 

670 

670 

1.08 
1.08 

1.08 

1.08 

1.08 

1.08 

1.08 

Avg. Annual Benefits 

19951 

2000 

2010 

2020 

2030 

2035 

2044 

259 
276 

322 

371 

424 

462 

462 

.92 

.92 

.92 

.92 

.92 

.92 

.92 

Avg. Annual Benefits 

19951 

2000 

2010 

2020 

2030 

2035 

2044 

249 
26£ 

310 

357 

407 

445 

445 

5;84 

5 .• 84 

5.84 

5.84 

5.84 

5.84 

5.84 

Avg. Annual Benefits 

1,701 

1,980 

2,281 

2,606 

2,844 

2,844 

1,931 

243 
260 

.. 302 

349 

39S 

436 

436 

296 

406 

434 

505 

582 

665 

726 

726 

493 

23S 

255 

297 

342 

390 

426 

426 
. 289 

1,454 

1,553 

1,S10 

2,0S5 

. 2,377 

2,599 

2,599 

1,764 

.so 

.so 

.80 

.so 

.so 

.so 

FROM: 

.92 

.92 

.92 

.92 

.92 

.92 

. ~92 

2,463 

2,867 

3, 304 

3,774 

4,119 

4,119 

.80 2,463 

.so 2,S67 

.so ·. 3,304 

.so 3,774 

.so 4,119 

.so 4,119 

1, 796 2,796 
PORT CARTIER,. OUEBEC3. 

37S 1.20 
405 1. 20 

472 

543 

620 

677 

677 

460 

1.20 

1.20 

1.20 

1.20 

1.20 

494 

.529 
.. 615 

709 

SlO 

SS3 

SS3 

600· 

FROM: VtTORIA (TUBARAO), BRAZIL 

1.69· 633 2.21 829 . 

1.69 677 2.21 S86 

1.69 7SS 2.21 1,032 

1.69 90S 2.21 l,\S9 

1.69 

1.69 

1.69 

1,037 

1,132 

1,132 

769 

2.21 

2.21 

2.21 

FROM:. POINT UBU, BRAZIL 

1;44. ·. 372 l.S8 

1.44 

L44 

L44 

1.44· 

1.44 

1.44 

. 397 

462 

533 

609 

664 

664 

451 

1.88 

l.SS 

l.SS 

1.8S 

1.88 

l.SS. 

FllOM: DAMPIER, AUSTRAi.tA4 

7.57 1,885 8.57 

7.57 

7.57 

7.57 

7.57 

7.57 

7.57 

2,014 

.2,347 

2,702 
. 3,081 

3,369 

3,369 

2,2S7 

S.57 

8.57 

S.57 

8.57 

S.57 

8.57 

1,35S 

. ·1,482 

1,4S2 

1~006 

•4S6 

519 

60S 

697 

796 

S69 

869 

590 

2,134 

2,280 

2,657 

3,059 

3,4S8 

3,"S14 

3,814 

2,590 

.so 

.so 

.so 

.so 

.so 

.so 

1.34 

1.34 

1.34 

1.34 

1.34 

1..34. 

1.34 

2.55 
·2.5s 

2.55 

z.S5 
2.55 

.. 2.55 

2.55 

2.i7 

2.17 

2.17 

2.17 
2.17 
2.17 

2.17 

8~57 

8.57 

8.57. 

S.57 

s;s7 
8.57 

S.57 

1First year of project life. 

2Benefits nre restricted tn a 49' channel deeth because of the 45' channel depth 
available at ori~in. 

3Bencfits are rest ric ted 
available at oriRin. 

4
Benefits are restricted 
available at origin. 

NOTE: TotAl-savings mny 
Appendix 5 

F-118 

to a 58' channel dt>pth because _of the 54' channel depth 

to a SS' channel depth because of the 51' channel depth 

vary due to rounding. 

2;463 

2,S67 

3,304 

3,774 

4,119 

4,119 

2,796 

553 

591 

6SS 

793 

9os 
9SS 

9BS 

672 

957 
. 1,02·+ 

1,191 

1,372 

1,568 

1,1n 

1,711 

1,162 

561 

600 

6911 

S05 

919 
1,003 

1,Q03 

6S1 

2,134 

2,280 

2,657 

3,059 
3,4SS. 

3,814 

J,S14 

2,590 



TABLE F-54 

ANNUAL TONNAGE D BENEFITS ON COAL IMPORTS 

I 
·-········---~---------

Ann1.la1. ---4-5-----~~e1 Depths (feetl. .. i:;-i~-.- ... n .. ·-··---·---·6(f 

Tonnage Savings I Savings ~~y~(ni:•: ~: ~-~~--~-~-~==:·-SBv"iOgs · 
~Y-=EAR~· ,___--lo,.( O~O~O~) ___ U:::.:n:!..::i:o.::t=-- Tot a 1 (000) Unlf.t Tot a 1 ( 000) Un :!_L_ J ~o.t,_;1_}_ . :W (J_(JJ . ... IJ.11J.!: Tot a 1:.. .. 1 000) 

FkoM: RICHARDS BAY, SQU'I:IL_A.J':.!~I_C,A 
19951 

2000. 

2010 

2020 

2030 

2035 

2044 

896 

896 

896 

896 

896 

896 

896 

$1.03 

1.03 

1.03 

1.03 

1.03 

l. 03 

1. 03 

Avg. Annual Benefits 

$923 

923 

923 

923 

923 

923 

923 

923 

1 
First year of project life. 

$1.f1 . $1,441 

l.r1 1,441 

1~rl 1,441 

1.f1 . 1,441 

1.61 1;441 

l.b 1,441 
I 

1.61 1,441 .. 

1,441 

$2.10 

2.1.0 

2.10 

2.10 

2.10 

2.10 

2.10: 

$1 ,fHn $2.4 ·.s 

1. ,HH'l 
2 ·'·~ 

1,883 2.4 ·.s. 
1,883 2.4 '3 

1,883 2.41 

1,883 2.4 3 

1,883 2.43 

1,883 

Appendix 5 · 
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-~2,17') 

t., I 7 5 

i.. l7 5 

2, I 75 

2,1.75 

2,175 

2,175 

. 2;175 



TABLE F-55 
ANNUAl~ TONNAGF. ANP: RF.NF.FITS ON COAL EXPORTS 

19951 

2000 

2010 

2020 

2030 

2035 

2044 

4,653 
4,937 

4,937 

4,937 

4,937 

4,937 

4,937 

None Non~ 

None Non~ 

None None 

None None 

. None None 

None · . None 

None 

Avg. Annual l:Cnefits 

None 

None 

19951 3,577 $1.04 $3,734 
2000 3,795 1.04 3,962 

2010 

2020 

2030 

2035 

2044 

3,795 

3,795 

3,795 

3,795 

3,795 

1.04 

1.04 

1.04 

1.04 

1.04 

Avg. Annua 1 lltml:' f:l. ts 

19951 

2000 

2010 

2020 

2030 

2035 

2044 

1,192 

1,265 

1,265 

1,265 

1,265 

1,265 

1,265 

0.89 

0.99 

0.89 

0.89 

0.89 

0.89 

0.89 

Avg. Annual Benefits 

19951 

2000 

2010 

2020 

2030 

2035 

204/t 

530 

563 

563 

563 

563 

563 

563 

0.62 

0.62 

0.62 

.0.62 

0.62 

0.62 

0.62 

3,962 

3,962 

3,962 

3,962 

3,962 

3,920 

1,055 

1,119 . 

1,119 

1,1.l9 

1,119 

1,119 

1,119 

1,108 

327 

347 

347 

347 

3'•7 

]----·------ --- .. 

$0.83 
0.83 

0.83 

0.83 

0.83 

0.83 

$3,862 

4,098 

4,098 

4,098 

4,098 

4,098 

0.83 4,098 

4,055 

JO : .l!!\ L y 2 

1.63 
1.63 

5,831 
6,187 

1.63 6,187 

1.63 6,187 

1.63 6,187 

1.63 6,187 . 

1.63 6,187 

6,121 

TO: F.NGLAND/EURQf~· 

1. 38 1>647 

1. 38 . 1, 748 

1.38 

1.38 

1.38 

1.38 

1,748 

1, 748 

1,748 

1,748 

$2.12 $ 9,865 
2.12 10,467 

2.12 10,467 

2.12 10,467 

2.12 10,467 

2.12 10,467 

2.12 1C',467. 

10,356 

2.04 7;290 
2.04. 7,735 

2.04 7,735 

2.04 7,735 

2.04 7,735 

2.04 7. 735 
2.04. 7,735 

1.81 

1.81 

1.81 

1.81 

1.81 

1.81 

7,653 

2,153 

2,284 

2,284 

2,284 
. 2,284 

2,284 

1.38 1,7_48 ].81 2,284 

1,729_ 2~260 

TO: F.AST COAST OF ~OliTH A.'IF.RICA. 

0.96 510 1.25 665 

0.96 

0.96 

0.96 

0.96 

0.96 

0 •. 96 

54i 

541 

541 

541 

541 

541 

535 

]. 25 

] • 25 

1.25 
L25 

1.25 

L25 

70S 

70S 

70S 

705 

705 

705 

698 

$2.89 .. 

2.89 

2.89 

2.89 

2.89 

2.89 

" .. 8!: 

2.04 
2.04 

2.04 

2.04 

2.04 

.2.')4 

2.04. 

2.08 

2.08 

2.08 

2.08 

2.08 

2.08 

2.08 

1.45 

1.45 

1.4S 

1.4S 

1.45 

1.4.5 

].. ItS 

$13,448 
i4,269 

14,269 

.14,269 

14,269 . 

14,269 

14,269 

14,118 

7,290 

7,735 

7,735 

7. 735. 

7. 73'> 

7,735 

7. 735 

7,653 

2,484 

2,636 

2,636 

2,636 

2;636 

2,636 

2,636 

2,608 

767 

814 

814 

814 

814 

814 

814 

.805 

'FirHt Y~'Oil" of project 1. i fc. 
2 

Rc1w fi.t s nrC> rest rictl:'d· to 11 54 1 chamwl clC'pth been use of l tmf.tcd dl•pths at portA J.n the 
Itnly rc1•.i•;n 

J 
Tl>tnl IHivlnr.:: '"">' 11<1t ex.1t't Ly cqunl the jll"l>dut:l of unit !i/1vtngR times tunnngl! due t .1 

rou1\dinr,. 

Appendix 5. 
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180. Coal Exports. No benefi::s can bt: re!tlized by providing a 45-foot 

channel c:t Mobile on corl exports to J:•~·a'.~. It is more economical to route 

the comme.rce through thr Panama Cana 1 1.·~ .,essels sui table for this waterway. 

Benefits on coal exportj to Italy are restricted to a 54-foot channel 

project at Mobile due to limited depths at these foreign ports. Detailed 

info.rmation oh benefits for coal· exports are pres~nted in table F-55. · 

181. Summary of Transp,ortation Benefits. Estimates of the future annual 

commerce and transportajtion savings for selected years throughout the 

economic life for the considered improvements are presented in table F-56. 

These estimated future annual savings were converted to average annual 

equivalent benefits using an interest rate of 6-7/8 percent over the 50-year 

. project life. A summa+ of the average annual equivalent benefits 

attributable to the various considered channel depths is presented in table 

F-57. 

182. An analysis of navigation benefits is presented herein to tes i: the 

benefit/cost ratio for lthe first year (1995) after the project has b~en 
completed. The total navigation benefits that would occur, .with the 

recommended 55-foot prolject in plcice, ·is estimated to be $28,106;000. The 

annual charges are $22,1028,000 .. This would give a BCR of 1.3. If the land 

enhancement benefits o~ $2,697,000 are added to the navigation benefits, a 

total benefit of $30,803,000 is realized. The BCR will change to 1.4. This . . .. I . . 
demonstrates that the r•ecommended project is justified at be~inning of the 

project life. 

·. 183. Land Enhancement' Benefits. For a 55-foot level of development; it is 
. . I 

prbposed that 34,630,000 cubic yards of the new work material dredged from 

.the upper bay channel. ~e deposited inside the diked disposal area adjacent 

to Brookley. It is estdmated that the 1047 acres of new fast land would 

be usable for industri,l or commercial purposes and would be enhanced in 

value by an amount equal to the cost of providing the same improvement by 

.the least costly method. 

.Appendix 'j 
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TABLE F-56 

> SUHHARY OF ANNUAL VOLUME OF TRAFFIC AND SAVINGS 
(:g (Thousands) . · 
..... lb 
~::s 
~~ 1 

~· 1975 . 1986 1995 2000 2010 2020 2030 2035 2044 __ 
Commodity ~ons Savings Tons Savings Tons Savings Tons Savings Tons Savings Tons Savings Tons Savings Tons Savings Tons Savings 

V'l . 
45-Foot Channel Depth 

Iron Ore 3,411 $3,204 3,755 $3,532 4,180 $3,931 4,46o $4,204 5,203 $4,892 5,994 $5,637 6,846 $6,440 , 7,473 $7,030 7,473 $7~030 

Coal (imports) 371 382 896 923 896 923 896 923 896 923 896 923 896 923 896. 923 896 923 
. 2 2 • 2 .· 2 ' . 2 2 . 2 2 2 . . 

Coal (exports) 772 745 4, 757 4,592 5,£99 5.116 5,623 5,428 5,623 5,428 5,623 5.428 5,623 5,428 5,623 · 5,428 · 5,623 5,428 
TOTAL 4,554 $4,331 9,408 $9,047 10,375 $9,970 10,987 $10,555 11,722 $11,243 12,513 $11,988 13,365 $12,791 13,992 $13,381 13,992 $13,381 

50-Foot Channel Depth 

Iron Ore 3,411 $4,553 3,755.$5,005 4,180 $5,571 4,468 $5,955 5;203 $6,932 5,995 $7,988 6,846· $9,124 7,473 $9,959 7,473 $9,959 

Coal (imports) 171 597 896 1,441 896 1,441 896 1,441 896 1,441 . 896 1,441 896 1,441 896 1,441 896 1,441 

Coal (exports) . 1,458 i., 732 8,934 10,637 9,952 11,850 10,560 12,574 · 10,560 12,574. 10',560 12,574 10,560 12,574 10~560 12,574 10,560 12,574 

TOTAL 5,240 $6,882 13,585 $17,083 15,02& $18,862 · 15,924 $19,970 16,659 $20,947 17,451 $22,003 18,302 $23,139 18,929 $23,974 18,929$23,974 

55-foot Channel Depth 

!ron Ore 3,411 $5,100 3,755" $5~611. 4,180 $6,245· 4,468. $6,677 5,203 $7,772 

371 780 896 1.883 896 896 1,883. 896 

60-Foot .Channel Depth 

5,995 $8,956 6,846 Si0,230 

896 1,8u_ 896 

7,473 $10,845 

896 1,883 

7,473 $10,845 

896 

Iron Ore 3,411 $5,315 3, 755 .· $5,846 4,180 $6,507 4,468 $6,957 5,203 $8,097 5,_995 $9,:)32 6;846 $10,658 · 7.,473 $11,634 7,473 $ll,~J4. 

eoai (imports) 371 9oo· 896 2,175 896 2,175 896 2,175 896 2,175 896 2,175 896 2,175 896 2,175 . 896 2;i7s . . . - . 

Coal (exports) 1,458 3,519 _ 8;934 21;534. · 9,952 · 23,989 10,560 25,454 10,560 25,454 10,560 25;454 i0,560 25,454 10,560 25,454 10,560 25,454 
TOTAL .5.240 $9.734 1).585 ~29s555 15.028 $32.671 15.924 $34,586 16.659 $35.726 "17,451$36,961 18,302 $38,287 18,929 $39,263 18,929. $39,263 
1 Fi~st year of project life. . . 
2Does ~ot include 'tonnage to Japa~ because there are no benefits for a 4S-:foot channel depth on this traffic. 

\ 
') 
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TABLE. F-57 

SUMMARY OF AVERAGE ANNUAL NAVIGATION BENEFITS FOR ALTERNATIVE CHANNEL DEPTHS INVESTIGATED!. 

Type of Commodity . . Benefits. for varying channels (Depth in feet) 
~~·· .. 

Commerce through. hulk terminals above I-10 tunnels 45 50 55 60 

Iron Ore (import) $2,203,000 ~2,971,000 $3,484,000 $3,611,000 
co-81 Um.Port> 
Sub-Total 

Commerce through bulk terminals in Mobile, below 
I-10 tunnels 

Iron Ore (~port) 

Coal (export) 

Sub-Total 

Total Benefits for Mobile 

9231000 

. $3,126,000 

1 2441 2000 

$4,412,000 

11883 1000 21 175 2 000 

$5,367,000 $5,786,000 

$2,570,000 $3,792,000 $4,098,000 $4,290;000- --

5,371,000 12 2440 2000 20,968 2000 25,1841000 

$7_,941,000 $16,232,000$25,066,000$29,474,000 

$11,067,000 $20,644,000 $30,433,000 $35~260,000 

1Project life 199.5-.2044 with interest rate of- 6-7/8 percent. 

e 



184. The accomplishment by local inter~sts of the work described above 

would involve the c·ost of dredging material from the nearest available 

source. These .costs are estimated and shown :f.n table F-S8. 

TABLE F-58 

LEAST COSTLY ESTIMATE OF LANDFILL AREA 

Dredging 

Dikes (4,000,000 c.y. @ $0.79/c.y.) 

Fill (30,630,000 c.y. @ $0.75/c.y.) 

Dike Shaping & Dressing 

Waste Weirs · 

.Revetmen.t 

SUB-TOTAL 

Contingencies @ 15% 

Engineering & Design ~ 3% 

Supervision & Administration @ 5% 

TOTAL FIRST COST 

$ ~,160,000 

22,973,000 

28·. 000 

.17,000 

3, 734,000 

$29,912,000 

4,487,000 

1,032,000 

1,772,00Q 

$37,203,000 

The estimat~~ capital value of enhancement, as shown above, would be 

_$37,203,000. This converts to a value of approximately $36,000 per acre 

which is substantially less_than the existing market value of land 

· .. ($65,000 to $100,000 per acre) in the area. Average annual equivalent 

benefits over the life of project (50-year @ rate of return of 6-7/8 

.percent per annum) ~hich includes annual maintenance of $44,000 ~ould be 

$2,697,000. 

185. _SuJ?plemental Navigation Benefits_. Th~ present channel di~nsions · 

woulci soon create traffic delays due to the indicated traffic not being 

able to pass unconstrained .in the bay channel. Supplemental savings to 

shippers calling atMobile would result from widening and deepening the main 

bay char.nel. Anriual costs for delays were computed and used in Sec.tion D 

to optimi~e the t.hannel width designs; however, these are not necessary to 

establish feaAibility of the selected ~lan. 
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. 186. Summary of· Total !Benefits.· Average annual equivalent benefits for 

. navigatioU, and .land enhlan~ement for each level of development of the Mobile 

ship channel are sumniarized in table F-59. 

TABLE F-59 

SuMI1ARY QF. AVERAGE ANNUAL EqUIVALENT BENEFI~~l 

ProJect 
Depth 

(feet) 

Transportat io1 

Benefits. 
($) 

45 .· . 11 '067 ,000 

so 20,644;000 

55 ···. 30·,433,000 

. 60 35~260~000 . 

Land Enhancement 
· Benefits 

( ) 

1,530,000 

2~002,000 

2,69i,OOO 

3,696,000 

Average annual benefits ($) 
Total Incremental 

12,597,000 

22,646,000 10,049,000 

33,130,000 10,557,000 

38;956,000 5,826,000 

·1 · . . I · .·. . 
.Benefits pased on 6';7 /8 _percent interest rate and 50-year project life 
(1995-2044) -~· 

·ls_ ~8N7.S·.·.rTGieVnleTYr .• a.IO-F.· gThE~eEFai.pTpANrloAaLc.·hYS.tioS the 

benefit analysis in this report is 

thought tobeconsE!rvatlve based on information which became available tpo 

:recently to incoq>orate I into the report. Also, the conservative assumptions 

rel.:1tin,g to· future growth· trends result in lower bef1efits to the pro.1 ect than 
·.. . .. ·. . . I . 

if 111ore liberal trends ·1\oere_.· ..• ad.opted. Info. rmation is not available to allow 

changes at this t;ime in the. report. The impact of the assumptions on projec c . 

benefi~~~ as' w~ll as .ot. er changes whi~h· will be incorporated into later . . . . . I 
reports, are discussed in the paragraphs that follow~ ·· 

· 188.:. Alternati~e SourJ <if JapaneOe Coal. It is expected that approximately 

9~7 miuirin tons_ .of CO(l~ will be expo.rted through Mobile for the Japanese 

st~el mills in i986~ Thlls will increase to 11.5 million tons by the year 
. . . ·.· .· .·· . . ·. I .·. . 

... : .. 

20.00 and _rem_ain- cons tan~ thereafter, during the 44 remaining years of the 

project ~ife.·. The averalge_annual benefits on this coal that could be 

'· ... 

. . ' 
.··- -· 
-···. ,:·· .. . , ' 
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realized by providing a .55:-foot channel depth at .Mobile would be $10,356,000. 

If the source of supply was diverted from Mobile where it would be supplied . 

from Australia, Poland, South Africa, etc. the average annual beneffts for 

the 55-foot project would decrease to $20,077,000, giving a BCP. of . 91. 

189. Coal Imports. The base year tonnage for this commodity wa's accepted 

as 896,000 tons based on a 10-year contract initiated for the importation 

of South A(rican coal in 1977. At the time the information was obtain~d, · 

there was no indication that imports would increase. Therefore, the annual 

tonnage of 896,000 tons was held.constant throughout the period of analysis. 

Imports of this commodity amounted to about 1,600,000 tons in 1978. Contacts 

with company officials directly responsible for these imports revealed that 

the increase in volume was due to ~pot purchases of coal fi·om Port Kembla, 

Australia which is. located about 50 miles south of Sidney. The officials 
. I 

indicated that, because of the price a~d quality of the coal, the company s 

long-term plans are to further increase this import tonnage beginning in l979. 

The officials further $tated that the most probable method of projecting 

these imports would be to increase the movements at a decreasing rate.of 

growth throughout project life. The spot purchases of this·coal, as well as 

the availability of only or..~ year's data, was not believed to b,e sufficient 

justification for increasing benefits to this co~o.c;li,ty. .However, if imports 

.continue to increase as stated by the co,npany officials, the report shoul<i 

consider additional benefits based on the increases in these imports. The· 

procedures used to project' these movements will be det.ermined. if and when 

the futurE' increases can be supported. The :!.ncrease from 896,000 tons to 

1,600,000 tons without projections. would incr.ease the benefits by about 

$2,500,000 ($3.50 x 704,000) .for a 55-foot channel at Mobile. This benefit 

considers the use of a 36,000 d.w.t. ve~sel forth~. existing 40-foot channel 

and a 110,000 d.w.t. vessel for a modified 55-foot channel. Additional 

computer runs· will be necessary .to determine actual benefi:ts. 

190. Coal Export Projections. Coal exports were projected to increase at a 

compound annual growth rate of 1.2 percent from 1975 through 2000 and remain 

constant thereafter. In order to test the sensitivity of this assumption, 
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the annual export tonna e w~s also projected to increase ot a compound 

annual growth rate of 1.2 percent throughout the period of analysis, and 

alternatively, to incre!se at 1.2 percent through the year 2000 with a 

. declining rate of growtf thereafter, such that, by the end of the period of 

analysis, the rate of armual growth would be zero. These alternative 

projections would both increase project benefits, resulting in adciitional 

average annual benefits of $2.3 c::nd $1.5 miliion, respectively, for a. 

55-foot channel depth. Benefits to other channel depths wou~d show rreater 

increases for deeper chjnnels and smaller increases for the TIIOre shallow 

channel depths under st dy. •. 

191. Vessel Costs. ·Vessel operating costs "at sea" and "in port" for 

foreign vessels are based on ·January 1977 costs furnished '"I OCE. With the 

inflationary increases in fuel, labor, and construction costs, it is 

unrealistic to assume thlles£! costs are r~presentative of costs being incurred 

at this. time. However, there is no acceptable procedure at this time which 

will allow updating of trese costs. Any increase in these costs would 

result in increases in benefits to most ·commodity movements.. . 

192. :·raffic Delays. uLer existing conditions, vessels will· soon encounter 
~ I . . . 

delays because of traffif congestion. Modificatipn of the width and depth 

of the channel will reduce or eliminate these delays. Annual costs (benefits) 

for these delays have befn computed and are shown in Section D; however, 

benefits have not been iycluded in the reconunended plan since they are not 

necessary to establish fi•asibility. 

SUMMARY OF ECONOMIC ANAL SIS 

193. ·The estimated annu.al charges, the estimated . . I . . . 
ratios of benefits to chjrges summarized in table 

proposed plan of imporvement to }Jrovide a 55-foot . . I . 
entrance channel to Mobile Harbor is economically 

annual benefits, and the 

F-60 indicate that the 

main bay channel and 

justified. 
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·TABLE F"":60 

SUMMARY OF ECONOMIC ANALYSIS 

.· .. Project 
Depth Annual Charges Annual Benefits Net Benefits 
~feeq ;.~ ( $) ($) ($~ 

45 9,195,000 12,597,000 ·3,402,\JOO 
··~.: . 

50 15,252,000 22,646,00() 7,394,000 

ss n: .• 028, ooo 33,130,000 11 '102. 000 

60 3.4 ~435' 000 38,956,000 4,521.000 

AVERAGE ANNUAL BENEFITS AND CHARGES AT 7~1/8 PERCENT INTEREST RATE 

BCR 

1.4 

1.5 

t.S 

1.1 

194. '£he average annual equivalent benefits based on an interest rate of 

· 7-1/8 ·percent. for each commodity that would benefit by the pn>ject for the 

various channel depths considered is presented in table F-61. 

195. Average annual equivalent benefits for navigation and land enhancement 

for each level of development of Mobile ship channel ba~ed on an interest 

r(,ite of 7-1/8 percent are summarized ln .table F-62. 

196. The estimated annual charges, benefits and ratios of benefits to 

c~arges, based on an interest rate of 7-1/8 percent is summarized in table 

1-'-63. 

197. · The change in interest rate from 6-7/8 to 7-1/8 percent did not 

significantly affect the BCR. For the recommended 55-foot channel. the 

annual charges increased from $22,028,000 to $22,833,000-and the benefits 

increased from $3.3,130,000 to $33,159,000. The BCR remained at 1.5 • 
. ~:.\. 
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TABLE F-61 

SUMMARY OF AVERAGE ANNUAL NAVIGATION BENEFITS FOR ALTERNATIVE CHANNEL DEPTIIS INVESTIGATED! 

Type of Commodity. Benefits· for varying channels (Depth in feet) 

Commerce through bulk terminals above I-10 tunnels 45 . 50 55 60 

Iron Ore (import) $2,193,000 $2,956,000 $3,452,000 $3,592,000 

I Soa-1-(--impo-rt-) 92J,UUU J. ,-~~ ,-VVV_ 
- - -

1 I'"" rt."-1"\. 1 2-883:2 OQQ 2 2lZ5~_o_o_o. 

~~ 
1"0 
~"0 
I\:. l1l 
\0:::1 

c. 
~· 
X 

1.11 

Sub-Total 

. Commerce through bu],k terminals in Mobile, below 
-r-10 tunnels · 

Iron Ore (import) 

Coal (export) 

Sub-Total 

Total Benefits for t1obile 

$3,116,000 

$2,558,000 

5,369,000 

$7,927,000 

$11,043,000 

1Project life 1995-2044 with interest rate of 7-1/8 percent. 

$4,397,000 $5,335,000 $5,767,000 

$3,775,000 $4 '081,000 - $4,271,000 

12 2436 2000 20 z 961 200·j :.:21 2 l71 1 u0() 

$16,211,000 $25 '042 ,000 $2Y,4-+~.ooo 

$20,608,000 - $30,377,000 $35,215,000 

e 

./ 

/ 
/-



Project 
Depth 
(~eet) 

45 

50 

55 

60 

TABLE F-62 .. . .·. 

SUMMARY OF AVERAGE ANNUAL EQUIVALENT iENEFiTs1 

Transportation 
Benefits 

($) 

11,043,000 

20,608,000 

30' 377,000 

35,215,000 

Land Enhancement · 
Benefits Average Annu~l Benefits ( $) 

($) Tot~l Inctement~l 

1, 57'";,000 12,621,000 .,... 

2,065,000 22~673,000 10,052,000 

2·, 782, ooo 33,159,000 10,486,000 · .. 

3,813,000 .39,028,000 5,869,000 

1
Benefits based on 7-1/8 percent interest rate and 50-year project: life 
(1995-2044). 

Project 
Depth 

(feet) 

45 

so 
55 

60 
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SUMMARY 

Annual Charges 
($) 

9,419,000 

15,873,000 

22;833,000 

35,524,000 

TABLE F:..63 

OF ECONOMIC ANALYSIS 

Annual Benefits Net sene fits BCR 
($) ($) '. 

12,621,000 .• 3,202,000 1.3 

22,673,000 6,800,000 ·L4 

33' 159,000 10,326,000 1.5. 

39,028,000 3,504,000 1.1 
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MORTif MAQAOPeAL ~HIP CH6NNF.L WIT~ EXISTING C~A~~fl DEPTH OF 40 FE~T ll'li\I'T~ 

\OIFIGHi'"EO AVER6GE CAPABILITY OF VESSf.LS IN OJ;>Y BtJLtl: SHIP-f"QI).f"LAG- SOio UTILIZED 

FLEfT NUMBER OF VES~ELS PAYLOAD CAPA8ILITY FACTOQ-
<;I7FC 1~1 FLEET. PER VF"SSEL TOTAL PAYL~AO 
COWTI (SHORT TONS) (SHORT Tt)NSI 

1 c;ooo. 194. rtil""lfl. J·i-.?r~S2~'-•• -----~ 
11oon. 111. tA27P. 373~211. 
?0000. 2??. 21!::\04. 4773A88. 
?Jooo. ?45. ?47]0. 6nc;8752. 
?~non. 2A?. ?79~5. 78~33h6. 
2QOOO. 30~. 31i~t. 95413?5. 
3?000. 334. 3440"~ 11~91737. 
3~000. ?47. 38707. 95~0678~. 
JOOOO. 151. 41913. ~331853. 
43000. 10~. 46214. 4A545?A. 
47non. on. 50514. 1..54~096. 
5?000. A). 5591 0.. 4f.40S63. 
~AOOO. A9. 60211. 53~A797. 
AlOOO. 9?.. 655P7. 60340?2. 
f5000.· A6. 69hRk. ~0103hA. 
7ooon. An. 752~4. ~0?.1170. 
75000. h?. A0640. 49996AO. 
RIOOO. 40. A7091. 34~3648. 
Af.OOO. 7q. 9Z4f.7. . 2f-IH <;49. 
cnoon. .30.. 989}f;. ?9f>71:i52. 
9AOOO. 31. 105370. 3?66458. 

104000. 31. 111P?.l. 3466445. 
110000. 31• 11P272. 366~432. 
117000. 2A. 125798. 352?355. 
173000. ?.5. 132250. 330~240~ 
130000. ?4. 13977~. 3354624. 
)37000. ??. 147302. 3240653. 
l44noo. 20. 154~29. 3096576. 
1~1000. 21. 1~2355. 340045Q • 
1~QOOO. !9. 1709~7. 324~179. 

. ~~~ooo. 15. 1784A3. 2677248. 
174000. 1~. 1~70~5. 1870848. 
IP.?OOO. 3. 19~f.~6. SA70~9. 

TOTAL 3224. 296-155?.. 15231818(). 
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H(llJPLY 
vs=-~c:;F'L TCAVf.l. SFA 

<;J7F OPeFT TT~f CO~T 

HOUPLY TOTAL 
V"S<:;FL 

('IOf~ATTIIIG 

J~"'fO-. 

51~"' 
FACTOR 

(flWTl (!:"TJ (!-•;:I~} ($} 

pnoT 
T·f:\4~ 

(1-J:)<:;,. 

o'OL1T 
coc;T 
(~) COSTS (~J TC~/FT 
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171\01) 
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29 
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)f< 
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47 
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·.s:n 
S4« 
<:..7? 
C,"4 
<.}4 

"'11 
f-.4'l 

""I 
f.7l 
,.. .. c; 

f,Q~ 

7r.~ 

7C.~ 

7<;~ 

. 7~C. 
71-'~ 

?~(11'-t-C,. 

?71!,.,06 .• 
?~7::\(13. 
10--.I')C,Il. 
J?~lnc. 

,4~?0C.. 

)f-4S:4". 
1k7141. 
40ili!-". 
41<.?<.<,. 
4?>;;~<:.~ •. 

44S151. 
4'-)Qf,Q. 
4o<f;C.i<-<. 
')f!"ltl?7. 
Sl4??!. 
t:;1I~_7n. 

~ .. k7)Q. 
c:;~"4?.f. 

C.o.;OlC.lo 
<.JJ?~7. 

AJ4"-1f.. 
<,C,4?fl1. 

_<.73>-]C,. 
M<~7P.l. 

7fl44..,3. 
71f<C.C,4. 
71.111<,. 
74AC:.i<. 1. 

"1"~73. 
·~o; -; .... 1:;4. 
.,..,.. ... c:4l • 

. 1-14'jl10<-< •. 

f)::Jy StaLK S'"'TD-FrW.FLAG- <;O~ UTTLI7~fl 
v~r:.sEL soF"" 1r:..n K~nrc:; 

an 
. T~{ i· ,''.:\f:S:,.:.,., 

11?11 
}?74 
Dn 
14311 
151~ 

1~30 

173'1 
l!i4<c' 
194C, 
?fl4 .. 
;?]C.) 
;:>:;><,4 
;>)r:.7 
?4f.(l 
?5f.1 
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1-FT ?-"T _3-~ T 
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4.74 
4.,;1'4 

1,;.45 
14.7~ 
i).f-1 
1?. N 
!?.}4 

11.":7 
I :l .• R7 
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9.f..~ 

Q.?O 
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MO~JLF HAPj:!OP.AL SHIP CHAI\INF:l .WITH .EXlSTJNG CHANNEL DEPTH OF' 40. FF:ET . l/1017R 

41!~F'T 4l·FT 

5.~~' c; •. c;? 

'-.'56 ,..4n 

11.04 1n. 11 

SlJ¥MAPY OF NF.T~TON CO!'T FOQ DRY ~UL~·SHIP~F'OR.F'LAG- 50~ LJTILI7ED 

***~···············~···~·~····~··················~·········~···· 

42-F"T 41•FT 4l.-F"T 41:\-FT 46-FT 47•FT. 48•F'T 49-FT . ·!;O•f"T !il•f'T 5~-FT 
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SECTION G 

DIVISION OF PLAN RESPONSIBILITIES 

1. Re.spondbility ·for development of the selected plan is 41vided be­

tween Federal and ncm·Federal interests in accordance with established 

policy ~nd g~idelin~~s. · .The Federal government NY construct or· improve 
. . I . . . . . . . 

channels &Jld harborj. to meet·.· the requirements of shipping, while non-

Federal interests au resp·onsi.ble for terminal facilities, .berthing 

are~s, certain otheJ components,.and specified items of. local coopera­
tion. 

2 ~ The United States would design a.nd. prepare detai~ed plans, dredg" the 

improved gulf and baiy channels and turning and anchorage basins, and 

maintain the. improvjment to project dimensions, after Congressional 

authorization and fulndins. 

3. Local interests jwould provide all lands, easements and rights-of-way; 

all relocations and ilterations of utilities; all retaining. works and 

stabiUzati_on measur
1
es required for disposal of dredged material; and 

depths in all berthing areas commensurate with thoRe provided in related 
project areas. . . 

4. Total average·annual benefits for the 55-foot selected plan are 

evaluated at $33,13olooo inciuding $30,433,000 navigation benefits and 

$2,697,000 land enhafcement benefits·. N'vigation benefits are considered 

to be of a general njture and land enhan~ement is considered local, 'Jlb.e 

benefits are lil\lllllll8ril~ed 81ld allocat4!d 1~. table G-1. · 

·4p,.n4'- 5 
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TABLE G-1 

ALLOCATION OF BENEFITS 

Average Annual Value 

Type of Benefit Total Gener'al .. Local 

Navigation $30,433,000 $30,433,000 

Land Erihancement $ 2,697,000 $2.697,000 

Total $33,130,000 $30,433,000 $2,697,000 

Percent 100 9i.9 o.l 

5. The f:i.rst cost of general navigation facilities for the selected 

55-foot channel plan ~onsidered herein for the Mobile segm~tit, excluding 

navigation aids, is to be borne jointly by the United States. and local 

interests. The apportionment is based on the ratios of "general" to 

"local benefits". According to the ratlo of general to local. benefits 

derived heretofore, 91.9 percent of the first cost of general navigation 

facilities wciuld be borne by the Corps of Engineers and 8.l.percent by 

local inter•sts. 

f,, The President, in his June 1978 water policy message to Congress, 

proposed several changes in cost-sharing for water resources projects to 

allow states to participate more actively i.n project implementation deci­

sions. These changes include a cash contribution from b~nefiting dtates 

of 5 percent of first costs of construction assigned to nonvendible. 

pcoject purposes and 10 percent of costsassigned to vendible project 

purposes. 

7. Application of this policy to the Mobile Harbor project requires a 

contribution from the state of Alabama of an estim8ted $14,232,000 in 

cash (~ percent of $284,635,000 total •stimated froject first costs 
Appendix 5 
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• assigned to nonvendible project purposes, based on 1978 price levels) . 

Other items of local cooperation would not be affected by this additional 

requirement. I recommend construction authorization for the selected 

plan in accordance rith the President's proposed cost-sharing policy. 
The allocation of f·inancial first cost between Federal and non-Federal 

interests is shown-~n table G-2. 

TABLE G-2 

APPORTIONMENT OF FIRST COST 

. (OCT, 1 78 PRICE LEVEL) 

Federal first cost 

Corps of Engineers 

(91.9% of $276,653,000) 

. I 
U.S. Coast Guard (Aids to navigation) 

Non-Federal Cash Contribution 

Total Federal First Cost 

Non-Federal first cost 
I 

Cash contribution ( 8.U of $276,653,000) 

Dredging and Dike Cdnstruction 
I . 

Cash Contribution (5% of $284,635,000) 
. I 

Total non-Federal First Cost 

Total Project First !cost 

$25'4' 244 '000 

93,000 

-14,232,000 

$ 240-,Io-.s--;-uuu-

$22,409,000 

$ 7,889,000 

14,232,000 

44,530,000 
$284,635,000 

I . 

:;,4~:~o~~e::::~Yi:j:::::e:n:::~t~:::~ ::d:::1u~:~u~~.::i~:::;n:; ;:,ooo 
for maintenance of davigation aids. The estimated non-Federal average 

annual maintenance ils $304,000. . 

------~-----
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